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All  that  we  have  not  at  our  birth, 
but  which  we  need  when  we  are  grown, 
is  given  us  by  education. 
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CHAPTER  ONE 

ARITHMETIC 

INTRODUCTORY 

1.  Aims.  There  is  a  double  value  in  the  teaching  of 
common  school  branches,  and  instruction  in  arithmetic  is  no 
exception  to  the  rule.  Like  the  others,  arithmetic  is  taught 
because  it  has  some  practical  utihty  in  everyday  life  and 
because  it  is  a  valuable  instrument  for  developing  certain 
forms  of  mind  activity. 

The  usefulness  of  arithmetic  to  any  individual  depends 
largely  upon  his  business  in  life,  but  for  the  great  majority 
of  persons  the  amount  of  arithmetic  actually  needed  is  sur- 
prisingly small.  There  is  certainly  not  enough  to  justify 
teaching  the  subject  daily  for  seven  years  or  more. 

The  cultural  value  of  the  study,  then,  must  be  considered, 
for  in  most  schools  we  are  teaching  arithmetic  much  longer 
than  is  justifiable  for  its  usefulness  alone.  Arithmetic  calls 
for  the  use  of  the  reasoning  powers  and  gives  the  childish 
mind  the  best  training  he  can  have  in  logic.  Through  it  he 
learns  that  some  things  are  certain  and  unequivocally  true. 
This  is  no  small  gain,  especially  in  the  years  when  the  mind  is 
full  of  doubts  and  inquiries  and  finds  little  upon  which  it  can 
fasten  and  say,  "This  is  absolutely  so,  and  I  know  it."  The 
thinking  required  in  arithmetic  is  close,  logical  and  accurate, 
and  the  processes  are  both  deductive  and  inductive.  Memory 
is  stimulated,  for  all  recollection  must  be  accurate  in  every 
detail,  but  the  things  which  must  be  remembered  in  arith- 
metic are  not  so  numerous  or  difficult.  It  is  as  an  intellectual 
exercise  that  arithmetic  shows  its  greatest  cultural  value. 

2.  Methods.  Some  inferences  may  be  drawn  from  this 
knowledge  of  the  purposes  for  which  arithmetic  should  be 
taught.  To  make  arithmetic  useful,  pupils  must  become 
ready  and  accurate  in  all  their  computations,  and  this  means 
much  drill  and  continuous  practice  with  problems  relating  to 
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daily  life.  To  secure  logical  training,  pupils  must  be  led 
to  reason  upon  processes  and  through  these  led  to  see  the 
underlying  rules  and  principles.  The  reasoning  of  the  first 
years  in  arithmetic  is  inductive,  but  through  the  years  of 
which  these  books  treat  it  becomes  more  abstract,  more  de- 
ductive. (See  Volume  3,  pages  82-86,  Sections  13-17.)  If  a 
method  in  any  topic  in  arithmetic  does  not  secure  for  the 
pupil  some  practical,  usable  knowledge  or  perfect  his  skill  in 
handling  numbers  or  train  his  logical  faculties,  it  is  not  a  good 
method.  Tried  by  such  tests,  both  the  methods  and  the  sub- 
ject-matter of  many  text-books  are  found  faulty,  and  much  of 
the  instruction  given  in  the  schools  is  of  doubtful  value. 

3.  Primary  Methods.  In  primary  schools  good  methods 
of  teaching  arithmetic  are  more  generally  and  effectively 
applied  than  in  intermediate  and  grammar  grades,  owing  to 
the  fact  that  there  is  comparatively  little  to  teach,  that  the 
methods,  which  must  be  largely  inductive,  have  been  long 
known  and  established  and  that  nearly  everything  is  taught 
from  the  standpoint  of  utility.  In  these  chapters,  however,  we 
do  not  concern  ourselves  with  the  primary  grades,  but  assume 
at  the  beginning  that  the  pupils  can  at  least  read  and  write 
numbers  in  thousands,  can  add,  subtract,  multiply,  and 
divide  in  short  division ;  that  they  know  the  common  units  of 
United  States  money  and  can  make  change  in  small  amounts; 
that  they  can  measure  in  simple  units  of  length  and  capacity; 
that  they  know  the  simple  common  and  decimal  fractions, 
can  read  them  and  find  fractional  parts  of  whole  numbers. 

We  are  aware  that  these  requirements  are  somewhat  ideal, 
and  that  many  fourth  grade  teachers,  and  some  even  in  the 
fifth  and  sixth  grades,  find  pupils  who  do  not  know  these 
simple  processes.  Whenever  these  conditions  are  met,  let  the 
teacher  drill  the  class  until  they  become  proficient  in  the 
desired  processes.  When  the  foundation  is  well  laid,  children 
seldom  dislike  arithmetic. 

4.  Independent  Teaching.  The  object  of  this  chapter  is  to 
help  the  teacher  to  good  methods  of  teaching  different  topics 
and  to   offer  a  means  whereby  interest  may  be  increased 
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among  the  pupils;  then  arithmetic  becomes  a  more  valuable 
study  and  at  the  same  time  less  of  an  ogre  to  teachers  and 
pupils. 

There  are  many  good  text-books  now  on  the  market  but 
unfortunately  many  still  remaining  in  the  schools  are  crowded 
with  unnecessary  matter  that  an  unwise  tradition  holds  in 
place.  Others  still  give  fixed  rules  and  principles  so  much 
prominence  that  they  practically  destroy  the  real  funda- 
mental value  of  the  study.  The  teacher  who  has  once  satis- 
fied herself  that  her  text-books  are  of  the  antiquated  kind 
should  not  hesitate  to  omit  obsolete  topics  nor  to  present  the 
subject  in  a  logical  manner,  no  matter  what  the  book  calls 
for.  Where  the  teacher  is  hampered  by  fixed  courses  of  study 
or  formal  examinations,  and  will  not  be  permitted  to  omit 
topics  thai  are  recognized  as  unnecessary,  then  she  must 
teach  the  subjects,  but  should  do  it  in  such  a  way  as  to  make 
them  yield  the  greatest  value  in  intellectual  development. 
In  this  way  the  time  is  not  w'astcd. 

5.  Topics  to  Omit.     D.  E.  Smith  writes  as  follows:' 

For  the  ordinary  purposes  of  non-technical  daily  Hfe  we  need 
little  cf  pure  arithmetic  beyond  (i)  counting,  the  krowled^e  of  num- 
bers and  their  representation  to  billions  (the  En{;lish  thousand  mill- 
ions), {^)  addition  and  multiplication  of  integers,  of  decimal  fractions 
with  not  more  than  three  decimal  places,  and  of  simple  common 
fractions,  (3)  subtraction  of  integers  and  decimal  fractions,  and  (4)  a 
little  of  division.  Of  applied  arithmetic  we  need  to  know  (i)  a  few 
tables  of  denominate  numbers,  (2)  the  simpler  problems  in  reduction 
of  such  numbers,  as  from  pounds  to  ounces,  (3)  a  slight  amount  con- 
cernmg  addition  and  multiplication  of  such  numbe:s,  (4)  some  simple 
numerical  geometry,  including  the  mensuration  of  rectangles  and 
parallelopipeds,  and  (s)  enough  of  percentage  to  compute  a  commer- 
cial discount  and  the  simple  mterest  on  a  note. 

A  conservative  view  will  justify  for  one  reason  or  another 
the  omission  of  the  following  topics,  while  several  other 
favorite  subjects  in  the  old-school  arithmetic  are  under  fire 
from  the  reformers: 

(i)  Apothecaries'  Weight.    (Used  only  by  druggists  and 
physicians.)  ^ 
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(2)  Troy  Weight.     (Of  value  only  to  goldsmiths.) 

(3)  Units  of  measure  not  in  common  use. 

(4)  Longitude  and  Time,  beyond  computations  in  Stand- 
ard time. 

(5)  The  long  method  in  Greatest  Common  Divisor,  except 
for  intellectual  drill  in  eighth  or  ninth  grade. 

(6)  Alligation.     (Not  found  in  new  arithmetics.) 

(7)  Compound  Proportion. 

(8)  Profit  and  Loss  as  a  separate  topic. 

(9)  Commission  and   Brokerage,  and   Stocks,  except  in 
simplest  types  of  examples. 

(10)  Insurance,  except  in  the  form  its  problems  affect  the 
insurer. 

(11)  Exchange,  except  the  simplest  methods  in  actual  use. 

(12)  True  Discount. 

(13)  Annual  Interest. 

(14)  Compound  Interest,  beyond  the  mere  art  of  finding  it. 

(15)  Partial  Payments,  beyond  the  rule  in  use  in  the  state 
where  the  pupil  lives. 

(16)  Cube  Root.     (Leave  this  subject  for  algebra.) 

6.  Objective  Material.  It  is  safe  to  say  that  every  time  a 
new  subject  is  introduced  enough  objective  material  to  make 
everything  intelligible  and  as  real  as  possible  should  be  used. 
Then  by  concrete  examples  the  new  matter  should  be  associ- 
ated with  what  has  preceded,  with  the  experiences  of  the 
pupil  in  his  daily  life  at  home  or  with  the  business  or  life  of 
his  parents.  In  this  way  the  pupil  finds  interest  sufficient 
to  make  his  mind  go  willingly  into  the  new  abstractions. 
Valuable  as  this  concrete  and  objective  work  is,  however,  we 
must  not  lose  sight  of  the  ultimate  purpose  of  teaching 
arithmetic,  namely,  that  a  boy  or  girl  shall  become  able 
to  work  quickly,  intelligently  and  accurately  with  figures, 
and  to  do  this  without  objects.  The  danger  in  objective 
work  lies  in  the  tendency  to  continue  it  longer  than  is 
necessary. 

7.  Oral  Arithmetic.  The  wise  teacher  avoids  extremes. 
She  does  not  neglect  to  provide  abundant  oral  exercises  for 
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securing  quickness  and  expertness  in  the  use  of  small  numbers, 
especially  in  such  little  problems  as  are  constantly  recurring 
in  everybody's  life,  nor  does  she  forget  that  the  easiest  way 
to  present  most  new  subjects  is  orally,  with  small  numbers, 
for  in  such  the  student  may  concentrate  his  attention  upon 
processes  without  being  hindered  by  difficulties  of  computa- 
tion. 

On  the  other  hand,  the  teacher  will  remember  that  paper 
and  pencil  have  their  place,  and  that  it  is  impossible  to  push 
oral  work  into  the  domain  of  large  numbers.  The  teacher 
of  gymnastics  will  say  that  more  grace,  ease  and  strength 
come  from  much  light  exercise  than  from  violent  work. 
In  the  same  way,  skill  and  ease  in  the  solution  of  problems 
come  from  incessant  practice  with  small  numbers.  This 
practice  may  be  oral.  There  are  times,  however,  when  heavy 
work  with  larger  numbers  must  be  done.  This  is  the  time 
for  written  work. 

8.  Form  of  Written  Work.  Neatness  and  good  form  are 
aids  to  accuracy  in  written  work.  Pupils  must  be  taught  to 
arrange  all  work  in  compact  and  logical  form  and  not  to 
disfigure  it  with  errors  of  haste  that  bnng  frequent  erasures. 
When  a  mistake  is  to  be  rectified,  the  work  should  be  crossed 
out  and  done  again  in  another  place  or  clearly  erased  and 
solved  again.  To  correct  an  error  by  making  the  right 
figure  over  the  wrong  one  is  simply  to  invite  another  mis- 
take. All  long  problems  should  be  so  arranged  that  pupils 
can  go  back  at  any  time  to  any  part  of  them  and  find  any 
step  that  is  wanted.  This  means  that  enough  written  ex- 
planation should  be  given  to  make  everything  clear.  Much 
of  written  arithmetical  work  is  the  expression  of  simple  sen- 
tences, and  all  should  be  as  carefully  punctuated  as  though 
a  part  of  the  language  lesson.  (See  Volume  3.  page  258, 
Section  2.)  The  examples  that  are  solved  in  these  chapters 
are  intended  to  be  models  of  good  form. 

Uniformity,  neatness  and  despatch  can  be  secured  by 
having  the  pupils  arrange  their  papers  according  to  the 
following  plan: 
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I. 

Solution 

of 

Answer. 

Problem. 

c 

II. 

Solution 

of 

Answer. 

Problem. 

si 

The  teacher  can  then  glance  at  the  work,  placing  a  "C" 
for  "correct,"  in  the  space  where  the  answer  appears;  or 
she  may  check,  as  indicated  above,  where  the  answer  is 
incorrect.  Then  at  a  glance  at  the  space  in  which  the  prob- 
lem is  worked,  the  error  can  be  quickly  discovered.  There 
is  nothing  of  more  importance  than  giving  attention  to  form; 
it  is  a  time-saving  device  for  both  teacher  and  pupils,  and 
establishes  in  the  mind  of  the  latter  a  most  valuable  lesson. 
The  teacher  should  have  the  pupils  prepare  the  paper  by 
ruling  the  vertical  lines,  and  they  should  do  it  quickly;  then 
as  soon  as  a  problem  is  finished,  and  the  answer  placed  in 
its  proper  space,  the  horizontal  line  may  be  drawn  below. 

9.  Solving  Problems.  The  first  step  in  the  solution  of  a 
problem  is  to  read  it  understandingly.  Careless  reading  is 
the  source  of  more  mistakes,  perhaps,  than  an}'-  other  one 
thing,  and  the  time  is  not  wasted  which  is  spent  in  con- 
vincing pupils  that  they  must  study  a  problem  till  they 
understand  thoroughly  its  demands. 

Every  problem  gives  certain  facts  and  conditions  and  asks 
for  a  certain  other  fact  or  condition.  When  a  pupil  has  read 
the  problem  and  understands  the  phraseology,  he  must  ask 
himself  three  general  questions:  (i)  What  facts  and  figures 
does  the  problem  give?  (2)  What  does  the  problem  ask? 
(3)  How  shall  I  find  what  is  asked  from  what  is   given? 
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Having  answered  these  questions,  another  shouM  follow: 
What  relation  does  the  answer  bear  to  the  corresponding 
fact  in  the  problem?  This  last  question  is  less  definite  and 
cannot  be  answered  exactly,  but  the  result  of  reflection  upon 
it  will  be  to  give  the  pupil  an  intimation  of  the  size  or 
kind  of  an  answer,  and  may  prevent  absurdities  in  his 
results. 

As  an  illustration,  consider  the  following  problem: 
Mr.  Turner  earns  $85  a  month;    his  salary  for  the  year 
is  68%  of  his  brother's  salary  for  8  months.     IIow  much 
does  his  brother  receive  a  month? 
(i)  We  have  given: 

(a)  Mr.  Turner's  salary  for  a  month. 

(b)  The  fact  that  this  is  68%  of  some  amount. 

(c)  The  fact  that  the  latter  amount  is  the  brother's 

salary  for  8  months. 

(2)  W'^e  want  to  find: 

(a)  The  brother's  salary  for  i  month. 

(3)  To  find  what  we  want  we  must  know: 

(a)  Mr.    Turner's    salary    for    i    year.     (That    is 

i2X$85.) 

(b)  His  brother's  salary  for  8  months.    (Mr.  Turner's 

salary   for   a   year   is    68%  of   the   brother's 
for  8  months.) 

(c)  His  brother's  salary  for   i   month.        (J  of  his 

salary  for  8  months.) 

(4)  We  see  that  the  brother  must  have  a  larger  salary 

than  Mr.  Turner. 
W^henevcr  a  new  subject  is  taken  up,  teachers  will  find 
it  helpful  to  require  the  pupils  to  think  through  many  of 
the  problems  without  actually  solving  them.  Sometimes  it 
is  a  good  way  to  anticipate  difficulties  in  an  advance  lesson. 
at  other  times  to  show  how  mistakes  came  about  in  the 
current  lesson ;  again,  to  furnish  reviews  of  past  lessons,  and 
as  drill  for  the  purpose  of  making  pupils  think  before  they 
begin  to  figure.  The  illustration  given  above  is  an  example 
of  "thinking  through." 
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Often  it  is  well  to  require  pupils  to  indicate  the  operations 
after  the  preliminary  analysis  has  been  made.  Thus,  in  the 
problem  above, 

12  X$85  =Mr.  T's  salary  for  i  year. 

^^       ^ — —  =His  brother's  salary  for  8  months. 
68 

^'^     ^  ^ '■ —  =His  brother's  salary  for  i  month. 

68X8  ■" 

In  such  cases  the  teacher  must  beware,  in  indicating  suc- 
cessive operations,  that  no  mistakes  are  made  in  the  values 
of  the  signs.  To  illustrate,  take  a  simple  problem  like  the 
following : 

Arthur  has  15  marbles,  John  has  20,  Thomas  has  3  less 
than  John,  and  Henry  has  twice  as  many  as  the  other  three 
boys  together.     How  many  has  Henry? 

A  pupil  might  indicate  the  operations  thus:  15  +  20  + 
20  —  3X2,  and  claim  the  result  to  be  104,  the  right  answer. 
As  a  matter  of  fact,  the  result  from  the  operations  as  indi- 
cated is  49.  The  operations  should  be  indicated  thus: 
(15 +  20 +20  — 3)  X  2.  The  practice  of  giving  to  children 
problems  like  the  following,  2+6  — 3X4H-2,  and  teaching 
them  to  perform  successively  the  operations  indicated  in 
the  last  result,  so  that,  in  this  instance,  they  would  obtain 
the  answer  10,  when  the  actual  result  is  2,  leads  the  pupils 
into  continual  trouble  later  in  the  course.  Things  should 
be  right  from  the  start;  it  is  unfortunate  to  be  obliged  to 
unlearn  anything. 

10.  Tests  for  Accuracy.  From  the  beginning,  pupils  should 
be  taught  to  test  the  accuracy  of  their  own  work — to  rely 
upon  themselves.  In  a  good  arithmetic  the  answers  are  at 
the  back  of  the  book  and  are  consulted  only  after  the  question 
has  been  solved  and  proved.  If  the  pupil's  answer  appears 
wrong,  he  should  again  verify  his  figures  throughout,  proving 
every  step.  If  he  finds  no  error  in  his  work  then  he  may 
assume  he  has  erred  in  his  reasoning,  and  he  must  go  back 
to  the  problem  and  study  that,  as  indicated  in  the  preceding 
section,  until  every  step  seems  clear  and  logical.     If  he  sees 
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no  reason  for  changing  his  mind,  he  must  conclude  that  the 
answer  in  the  book  is  wrong.  The  habit  of  trying  different 
ways  to  solve  problems  in  the  hope  of  stumbling  upon  a  correct 
result  is  the  worst  into  which  a  pupil  in  arithmetic  can  fall. 
He  must  be  taught  that  no  example  is  ever  solved  for  him  till 
every  step  is  luminous  and  clear.  The  pupil  who  persists  in 
reiterating  his  statement  that  he  doesn't  understand  it  may 
be  better  prepared  on  his  lesson  than  the  one  who  got  all  the 
answers. 

11.  Drill.  In  no  subject  is  there  greater  necessity  for 
drill,  and  in  no  subject  is  drill  more  greatly  abused  than  in 
arithmetic.  The  necessity  of  making  the  fundamental  opera- 
tions purely  automatic  and  of  so  fixing  the  facts  and  principles 
of  all  subjects  that  they  will  never  be  forgotten  drives  the 
teacher  almost  unwittingly  into  a  continuous  repetition  that 
may  accomplish  none  of  the  real  purposes  of  drill.  (See 
Volume  3,  pages  122-123,  Section  17.) 

Drill  work  in  order  to  be  spirited  must  often  be  changed 
— perhaps  not  the  thing  drilled  upon  as  much  as  the  manner  of 
presenting  it.  This  may  be  illustrated  by  an  exercise  on 
decimal  equivalents.  The  most  commonly  used  equivalents, 
because  of  the  frequency  with  which  they  are  employed, 
should  be  learned  so  thoroughly  that  the  mention  of  one  form 
may  suggest  the  other. 

Cut  about  20  cards,  5X3  inches,  from  stiff  cardboard. 
On  one  side  write  the  fraction  and  on  the  other  the  decimal 
equivalent,  sometimes  putting  %  after  it,  and  sometimes  using 
the  decimal  point.  Write  with  charcoal  or  coarse  pen,  so 
it  may  be  seen  at  any  point  in  the  room.  Show  cither  side 
to  the  class,  and  let  the  pupils  tell  the  equivalent,  one  child 
reciting  for  several  cards,  or  perhaps  until  he  misses  or 
hesitates. 

Use  the  following  fractions:  ^,  §,  |,  ^,  ^,  ^  ,^,  J.  H,  i,  i. 
I  tV.  tV.  tV.  -h'  ih'  -bV-  Do  not  use  the  set  of  cards  every 
day,  but  sometimes  mix  them,  placing  on  the  board  some  in 
percent,  some  in  fractional  form;  now  use  the  pointer  and 
have  the  class  instantly  state  the  equivalent  as  you  pass  from 
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one  to  the  other.     Innumerable  exercises  of  the  same  kind 
can  also  be  given  from  the  following  table: 


I 

II 

III 

IV 

V 

VI 

VII 

VIII 

3 

7 

13 

9 

5 

21 

19 

17 

A 

h 

•50 
•333 

i 

.20 

* 

•83I 

tV 

■oH 

B 

i 

1 

.40 

i 

.I2i 

A 

•4t3 

C 

§ 

.66§ 

1 

.60 

f 

•37^ 

iV 

.061 

D 

1 

4 

•25 

i 

.80 

1 

.62* 

3 

.i8f 

E 

a 

4 

•75 

i 

•i6| 

i 

.87^ 

A 

.3ii 

•15 

.06 

•7 

■125 

.12 

•ooj 

.14 

■ooi 

IX       X       XI     XII    XIII  XIV     XV    XVI 

'I'his  table  is  susceptible  of  almost  any  number  of  combi- 
nations, and  you  should  give  it  sufficient  attention  to  enable 
you  to  change  any  number  which  it  contains  into  its  equiva- 
lent in  the  other  form  as  readily  as  you  can  give  the  product 
of  two  times  six.  The  numbers  outside  the  double  horizontal 
lines  are  to  be  used  as  multipliers  and  divisors.  The  numbers 
within  the  double  horizontal  lines  afford  numerous  exercises 
in  addition,  since  they  can  be  added  in  any  direction  desired. 
The  multipliers  and  divisors  can  be  used  as  follows :  Multiply 
A — III  means  that  each  number  in  line  A  is  to  be  multiplied 
by  13.  Divide  D — X  means  that  each  number  in  line  D  is  to 
be  divided  by  .06.  A  little  study  will  reveal  to  you  an  infinite 
number  of  combinations  of  this  nature. 

12.  Attention.  In  no  class  in  the  school  is  there  greater 
necessity  for  close  attention.  If  a  pupil  loses  a  single  step  of 
an  analysis  or  if  his  mind  wanders  for  an  instant  while  another 
pupil  is  solving  a  problem,  he  loses  in  effect  the  most  valuable 
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part  of  the  exercise  Good  reasoning  demands  that  a  person 
should  follow  a  solution  step  by  step  from  the  beginning  to 
the  end  or  he  can  never  be  certain  that  the  demonstration  is 
correct.  To  secure  this  absolute  attention  the  teacher  may 
resort  to  those  methods  and  devices  which  are  suggested 
in  Volume  3,  pages  91-93,  Sections  25-27  In  arithmetic, 
however,  the  exactness  of  the  work  almost  demands  a  half- 
military  method.  The  teacher  gives  orders  which  are  promptly 
executed.  In  oral  exercises  pupils  stand  at  attention,  think 
rapidly,  answer  promptly.  In  written  work  they  are  required 
to  put  their  work  down  neatly,  avoid  erasing,  and  make 
figures  that  are  absolutely  legible.  In  solving  their  problems 
they  work  rapidly,  but  not  hastily,  and  in  giving  their  expla- 
nations speak  quickly  and  firmly.  Unconsciously  the  pupils 
will  imitate  the  teacher's  manner;  if  she  is  clear-cut, 
decisive  in  her  statements,  the  pupils  will  respond  in  the  same 
manner.  Ten  minutes  of  quick,  sharp,  intense  class  work  in 
arithmetic  is  much  better  than  a  half-hour  of  loose,  careless, 
inattentive  recitation.  The  teacher  must  exercise  her  rights 
and  demand  absolute  attention  from  everybody  in  the  class 
when  any  pupil  is  reciting. 

13.  Type  Lessons.  There  are  certain  subjects  in  arithmetic 
that  are  of  great  importance,  which  appear  to  be  bugbears  to 
many  teachers,  and,  in  consequence,  to  most  pupils.  Some  of 
these  subjects  are  really  difficult  for  pupils  when  they  are 
first  met,  and  for  that  reason  they  give  trouble;  others  are 
dependent  upon  principles  that  have  not  been  in  use  immedi- 
ately before,  and,  consequently,  from  forgetfulncss,  the 
pupils  are  at  sea ;  a  third  class  of  subjects  are  made  hard  by 
the  way  they  are  usually  presented. 

It  is  felt  that  the  teacher  will  be  assisted  here  most  by  a 
series  of  type  lessons  which  take  up  one  after  another  the 
subjects  that  seem  to  have  given  the  greatest  difficulty. 
All  the  subjects  are  essential  to  progress  in  mathematics, 
and  it  often  happens  that  pupils  in  advanced  grades  are 
hampered  from  a  lack  in  matters  that  belonged  properly  to 
the  instruction  of  earlier  years.     For  this  reason,  the  type 
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lessons  are  presented  -udtliout  especial  regard  to  gradation. 
The  teacher  will  find  the  proper  time  for  presenting  these 
subjects  discussed  in  the  chapter  beginning  on  page  40, 
under  the  title  Work  by  Grades. 

LONG    DIVISION 

14.  Preparation.  Before  a  pupil  can  be  considered  ready- 
to  tmderstand  the  somewhat  complicated  process  of  long 
division,  he  must  know  not  only  addition,  subtraction  and 
the  multiplication  table,  but  also  how  to  multiply  a  three- 
place  number  by  a  two-place  multiplier,  and  must  have 
thoroughly  mastered  short  division.  Much  confusion  is 
avoided  if  the  two  kinds  of  division  are  taught  as  early  as 
the  class  can  understand  the  difference  between  them.  These 
are  known  by  different  names:  measuring  and  separating, 
division  proper  and  part-taking,  and  division  by  the  multiplier 
and  division  by  the  multiplicajid.     To  illustrate:    3  groups  of 

6  inches  =18  inches  (multiplication).     3  groups  of inches 

=  18  inches  (division  proper,  measuring;  or  division  by  the 

multiplier).     groups  of  6  inches  =i8  inches  (separating, 

part-taking,  or  division  by  the  multiplicand). 

In  preparation  for  the  new  subject,  the  pupil  must  be 

led  to  feel  that  what  is  coming  is  not  difficult,  but  that  it  is 

merely  writing  out  with  large  numbers  what  he  has  previously 

been  doing  in  his  mind.     Accordingly,  the  first  examples  in 

long  division  may  properly  be  those  in  which  the  divisor 

consists  of  one  integer;    such  examples,  in  fact,  as  he  has 

previously  been  performing  by  short  division.    Thus,  he  can 

answer  the  question.   How  many  $2=1832?     If  he  writes 

2)8^2 
this  problem  out,  he  does  it  in  the  following  way:      ''——• 

He  knows  that  he  divides  these  integers  consecutively,  that 
remainders  are  carried  on  to  the  next  integer,  and  that  the 
divisions  are  not  always  exact,  for  sometimes  there  is  an 
indivisible  remainder.  We  should  not  have  the  pupil  think 
that  he  is  dividing  figures,  but  the  concrete,  for  which  the 
figures  are  symbols. 
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In  the  new  work  the  teacher  reaHzes  that  she  has  two 
things  to  teach:  first,  a  new  form;  second,  the  use  of  a 
trial  divisor  and  a  trial  dividend.  She  will  select  her  divisors 
carefully,  so  as  to  avoid  presenting  too  many  difficulties  at 
any  one  time.  The  best  divisor  to  use  in  the  first  illustration 
is  21.  After  that,  the  following  sequence  of  divisors  is  rec- 
ommended: (a)  31,  41,  51,  61,  71,  81,  91;  (b)  22,  32,  42, 
52,  62,  72,  82,  92;  (c)  23,  ss,  43,  53,  63,  73,  83,  93;  (d) 
27.  37.  47.  57.  67,  77,  87,  97;  (e)  28,  38,  48,  58,  68,  78,  88. 
98;  (f)  29,  39,  49.  59.  69,  79,  89,  99;  (g)  24,  34,  44,  54,  64, 
74,  84,  94;  (h)  25,  35,  45,  55,  65,  75,  85,  95;  (i)  26,  36,  46, 
56,  66,  76,  86,  96'. 

15.  Form.     Two  forms  are  in  general  use,  as  follows: 

6^ 

(Form  i)       21)1323(63  (Form  2)       21)1323 

126  126 

63  63 

63  6^ 

The  second  form  has  some  advantage,  in  that  it  suggests 
a  very  easy  method  for  keeping  the  decimal  point  in  the 
right  position  in  the  later  division  of  decimal  fractions. 

16.  Method.     We  may  begin  with  the  example  quoted  in 

Section  14,  832-^2,  or  2  groups  of  =832,  and  write  it 

in  this  form:        4^6 

2)832 
.8_ 

3 

2 

12 

12 
explaining  in  this  way:  ■}  of  8  hundreds  is  4  hundreds;  2 
times  4  hundreds  are  8  hundreds.  ^  of  3  tens  is  i  ten;  2 
times  I  ten  are  2  tens;  2  tens  from  3  tens  leave  i  ten,  or 
10  units.  10  units  and  2  units  arc  12  units;  ^  of  12  units 
is  6  units;  twice  6  units  are  12  units.  Continue  the  explana- 
tion to  show  that  in  effect  we  try  to  divide  the  integer  in 
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each  place  in  the  dividend  b}^  the  divisor;  that  we  multiply 
that  divisor  by  the  quotient;  that  we  subtract  and  bring 
down  the  figure  in  the  next  place,  and  thus  continue  our 
divisions  to  the  end. 

Use  examples  of  this  kind  until  the  pupil  perfectly  com- 
prehends the  meaning  of  every  step  and  the  significance  of 
the  form  in  which  the  example  is  written.  If  the  number 
12  has  been  taught  as  a  divisor  in  short  division,  this  will 
be  found  a  very  helpful  number  to  fix  the  form  in  long  division. 

When  the  form  is  thoroughly  understood,  take  such  an 
example  as  that  given  in  the  preceding  section,  or  21  groups 

of =^32^.     Write  it  thus:        63 

21)1323 
126 

Call  attention  to  the  facts  as  you  write  them. 

We  see  that  1323-^21=  no  thousands,  and  that  1323 -j- 
2i=no  hundreds,  but  that  I323-^2I=2  tens,  with  63  still 
to  be  divided;  we  find  that  63-^21  =3;  therefore,  the  quo- 
tient is  63.  We  determine  these  conclusions  by  using  2,  the 
first  figure  of  the  divisor,  as  a  trial  divisor,  and  noting  how 
many  times  it  is  contained  in  13.  When  we  multiply  6  tens 
by  21,  our  result  is  126  tens,  which  leaves  6  tens  still  undi- 
vided. The  6  tens,  or  60  units,  plus  the  3  remaining  units 
are  63  units.  -^^  of  63  units  is  3  units.  21  times  3  units 
are  63  units.  The  reason  for  retaining  the  names  of  the 
orders  in  the  division  and  for  proceeding  in  this  manner  is 
that  the  pupils  may  learn  to  think  of  the  denomination  of 
their  quotient  so  that  they  will  find  little  difficulty  in  retain- 
ing the  proper  denomination  in  the  division  of  decimals. 
Patience  in  slow  progress  and  the  use  of  a  great  many  prob- 
lems will  bring  skill  and  ease. 

It  will  be  noticed  that  the  divisors  grouped  in  (d),  (e) 
and  (f)  in  Section  14,  end  in  7,  8  and  9.  In  such  cases,  the 
trial  divisor  should  be  considered  3  instead  of  2,  to  avoid 
making  the  quotient  figure  too  large. 
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FACTORING 

17.  Prime  Numbers.  A  ready  command  of  prime  factors, 
especially  of  small  numbers,  is  of  such  great  value  every- 
where in  mathematical  computations  that  the  teacher  should 
feel  justified  in  giving  considerable  time  to  the  subject  of 
factoring.  The  first  step  in  this  direction  after  the  distinc- 
tion between  prime  and  composite  numbers  has  been  made 
clear,  is  to  determine  what  numbers  under  loo  are  prime, 
and  then  to  commit  those  numbers  to  memory  so  thoroughly 
that  one  will  never  be  in  doubt  about  them.  There  are  but 
twenty-six  of  them,  namely,  i,  2,  3,  5,  7,  11,  13,  17,  19,  23, 
29,  31,  37,  41,  43.  47.  53.  59.  61,  67,  71,  73,  79,  83,  89,  97. 

A  variety  of  drill  exercises  may  be  conceived  to  fix  these 
in  the  mind.  First,  pupils  may  be  required  to  read  them 
consecutively  in  short  space  of  time — twenty  seconds,  per- 
haps, is  enough.  They  may  be  asked  to  write  the  prime 
numbers  under  10,  between  10  and  20,  between  50  and  60, 
between  80  and  90,  and  so  on,  approaching  the  numbers  in 
virions  ways,  so  that  whenever  seen  they  are  recognized  as 
being  numbers  that  cannot  be  evenly  divided. 

18.  Divisibility  Rules.  At  least  three  of  the  divisibility 
rules  given  ordinarily  in  the  arithmetics  are  of  great  prac- 
tical value.  They  are  those  governing  divisibility  by  2,  3 
and  5.     These  rules  are: 

(i)  Any  number  is  divisible  by  2  if  its  last  digit  is  2  or 
another  even  number. 

(2)  Any  number  is  divisible  by  3  if  the  sum  of  its  digits 
is  divisible  by  3. 

(3)  Any  number  is  divisible  by  5  if  its  last  digit  is  o  or  5. 
It  may   not  be  worth  while  to  learn  others,   but  these 

three  should  be  fixed  thoroughly  in  mind  by  frequent  drills. 
so  pupils  may  recognize  instantly  a  composite  number  if  it 
is  divisible  by  any  one  of  the  three  numbers  just  given. 

19.  Numbers  Under  100.  It  is  not  asking  too  much  that 
every  pupil  should  be  able  instantly  to  factor  by  inspection 
all  the  numbers  under  100;  in  fact,  the  labors  of  arithmetic 
and  other  branches  of  mathematics  will  be  much  lessened  if 
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pupils  are  not  only  made  facile  in  factoring  these  numbers, 
but  if  they  learn  in  all  computations  to  think  of  each  number 
as  composed  of  its  prime  factors.  For  instance,  when  a 
child  sees  36  he  should  have  no  difficulty  in  seeing  the  two 
6  's,  or  the  two  2  's  and  two  3  's  in  the  number. 

20.  Cancellation.  One  of  the  most  practical  applications 
of  factoring  is  found  in  the  process  which  is  commonly  called 
cancellation,  and  which  frequently  is  taught  as  a  single  inde- 
pendent subject  and  then  abandoned.  As  a  matter  of  fact, 
pupils  should  be  taught  to  be  constantly  looking  for  oppor- 
tunities to  employ  cancellation.  Wherever  a  pupil  observes 
in  a  problem  consecutive  multiplications  and  divisions,  he 
should  not  permit  himself  to  perform  these  as  indicated  until 
he  has  at  least  tried  to  reduce  the  labor  by  cancellation.  For 
instance,  if  by  the  conditions  of  a  problem  it  becomes  necessary 
to  multiply  48,  27  and  11,  and  to  divide  the  product  by  18 
times  88,  he  should  be  taught  to  write  the  problem  in  this 

form:  - — ^   \,„ — .     Then  with  his  knowledge  of  factoring  he 
18X88 

will  readily  see  that  11  appears  also  in  88;  that  8  appears  in 
48;  that  6  appears  also  in  18,  and  that  3  is  contained  in  27 
9  times.  Thus  he  solves  his  problem  without  a  single  multi- 
plication: 

X     9 

The  teacher  will  be  led  into  no  difficulties  in  explanations 
if  pupils  are  taught  that  in  the  course  of  the  solution  of  an 
example  numbers  may  be  regarded  as  abstract,  and  the 
proper  denomination  assigned  to  the  result  at  the  end. 
While  this  method  of  shortening  operations  may  sometimes 
be  carried  too  far,  it  is  much  more  frequently  relegated  too 
much  into  obscurity. 

Concerning  the  relative  amounts  of  concrete  and  abstract 
work  which  pupils  should  do  in  the  intermediate  grades, 
opinions  differ.     We  have  already  called  attention  to  the 
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danger  attending  work  with  objects  (Section  6).  Perhaps 
the  danger  in  abstract  work  is  similar.  If  too  great  reUance 
is  placed  upon  it,  children  drift  too  rapidly  into  thinking 
numbers  in  the  abstract,  and  so  lose  the  power  to  think  them 
in  their  relation  to  problems.  For  this  reason  some  of  the 
best  teachers  of  arithmetic  do  not  think  it  advisable  for 
pupils  below  the  seventh  grade  to  indicate  operations  in  the 
form  of  abstract  numbers  and  then  to  cancel.  They  prefer 
that  each  number  bear  the  proper  label,  and  that  each  separ- 
ate process  in  the  solution  be  written  in  the  form  of  an  equa- 
tion. 

GREATEST   COMMON    DIVISOR 

21.  Use.  The  chief  use  of  the  greatest  common  divisor 
for  the  pupils  we  are  considering  is  in  reducing  fractions  to 
their  lowest  terms;  and  if  problems  are  rightly  graded, 
there  will  be  no  necessity  for  using  more  than  the 
simple  method  by  factoring.  If  it  is  necessary  for  any 
reason  to  teach  in  the  intermediate  grades  the  method 
by  continued  division,  it  should  be  presented  as  a  process 
to  be  learned,  not  one  for  which  reasons  are  necessary. 
In  the  eighth  grade  a  logical  analysis  of  the  process  and  a 
demonstration  of  it  may  be  worth  while,  as  an  intellectual 
exercise. 

22.  Method.  Since  the  greatest  common  divisor  is  the 
greatest  common  measure,  pupils  grasp  the  principle  most 
readily  when  it  is  presented  in  concrete  form.  Draw  upon 
the  blackboard  lines  24  inches,  18  inches  and  12  inches  in 
length.  What  is  the  longest  rule  that  will  exactly  measure 
each  of  these  lines?  This  rule  will  be  the  greatest  common 
measure.  Use  the  same  plan  with  surfaces,  gallons,  quarts 
and  pints,  giving  a  sufhcient  number  of  exercises  to  fix 
the  idea  of  a  common  measiu-e  firmly  in  the  minds  of  the 
pupils. 

The  method  by  factoring  is  simple,  if  it  is  approached 
property.  Pupils  know  divisors  and  factors.  Teach  them  to 
see  what  common  divisors  are,  and  then  what  the  greatest 
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common  divisor  is.     Use  examples  like  this,  explaining  as 
you  write: 


2 

12, 

24. 

36 

2 

6, 

I  2, 

18 

3 

3. 

6, 

9 

I,        2,        3 

"What  prime  factors  do  you  see  in  12?  In  24?  In  36? 
2X2X3=12,  the  g.  c.  d.  What  factor  will  divide  12,  24, 
and  36?  What  are  the  quotients?  What  factor  will  divide 
6,  12  and  18?  What  are  the  quotients?  What  factor  will  divide 
3,  6  and  9?  What  are  the  quotients?  When  a  factor  will 
divide  two  or  more  numbers,  it  is  said  to  be  common  to  them. 
What  factor  is  common  to  3,  6  and  9?  A  common  factor  is 
a  common  divisor.  There  may  be  many  common  divisors  of 
two  or  more  numbers.  What  common  divisors  have  we 
written  for  12,  24  and  36?  (Ans.  2,  2  and  3.)  If  2  and  2 
will  both  divide  all  the  numbers,  will  4  divide  them?  If  2 
and  2  and  3  will  divide  them,  will  12  divide  them?  Can  you 
find  a  number  larger  than  12  to  divide  12,  24  and  36?  Why? 
Then  12  is  the  greatest  common  divisor  of  12,  24  and  36,  and 
we  found  it  by  multiplying  together  all  the  prime  factors  of 
the  three  numbers. 

LEAST   COMMON   MULTIPLE 

23.  Uses.  The  least  common  denominator  of  two  or  more 
fractions  is  the  least  common  multiple  of  their  denominators. 
In  addition  and  subtraction  of  fractions,  then,  it  will  be 
necessary  to  know  how  to  find  the  least  common  multiple  of 
numbers,  and  not  infrequently  such  knowledge  is  helpful 
elsewhere.  One  simple  method  is  all  that  is  necessary  for 
our  pupils  to  know  and  that  method  they  can  understand 
perfectly. 

24.  Method.  Introduce  the  subject  by  fixing  attention 
upon  multiple,  common,  and  then  least  common  multiple. 
Use  an  example,  and  question  after  the  manner  indicated  in 
Section  22,  above.  When  you  are  thorough  your  pupils  will 
understand  that  to  find  the  least  common  multiple  of  two  or 
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more  numbers  you  take  all  the  prime  factors  of  the  smallest 
number,  all  the  prime  factors  of  the  second  number  not 
found  in  the  first,  all  the  prime  factors  of  the  third  number 
not  found  in  the  first,  and  so  on.  In  form,  your  example  may 
appear  like  this: 

8  =  2X2X2. 
10=2  Xs- 
12  =2  X2  X3. 
2X2X2X5X3=120,  the  1.  c.  m. 

MAKING    CHANGE 

25.  A  Practical  Method.  The  clerk  in  a  store  ordinarily 
uses  the  method  of  addition  in  making  change.  If  a  customer 
buys  goods  amounting  to  $1.15  and  gives  the  clerk  a  two- 
dollar  bill,  the  clerk  begins  his  computations  with  S1.15;  and 
tries  to  add  to  it  coins  that  will  make  the  amount  one  that 
he  can  handle  easily.  In  this  case  two  "  nickels  "  or  a  "  dime  " 
will  make  a  dollar  and  a  quarter;  three  "quarters"  or  a 
"half"  and  a  "quarter"  will  make  the  sum  $2.00.  He  does 
not  count  the  customer's  change.  In  larger  amounts  the 
method  is  the  same:  Thus,  if  a  debt  of  $6.34  is  paid  with  a 
ten-dollar  bill,  the  clerk  will  say,  "  Six  thirty-four;  thirty-five, 
(a  penny  passed) ;  forty,  (a  nickel  passed) ;  fifty  (a  dime 
passed) ;  seven  (a  half-dollar  passed) ;  eight  (a  dollar  bill 
passed);  ten  (a  two-dollar  bill  passed)."  Often  the  customer, 
unaccustomed  to  quick  dealing,  laboriously  subtracts  $6.34 
from  $10.00,  finds  the  remainder  to  be  $3.66,  and  counts  the 
change  to  see  that  he  has  the  right  amount. 

26.  As  a  School  Exercise.  Every  pupil  should  be  taught 
early  to  make  change  rapidly  and  accurately.  To  do  this  the 
pupil  must  know  which  pieces  of  money  are  best  to  use  and 
then  must  combine  them  properly.  Imitation  money  is  neces- 
sary in  the  lower  grades.  If  there  is  none  in  the  school,  it 
may  be  made  from  pieces  of  paper,  and  the  pupils  should 
buy  and  sell  among  themselves  in  a  great  number  of  imagi- 
nary   transactions.      In    the    upper    grades    more    complex 
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examples  may  be  given,  and  pupils  should  be  required  to 
write  out  the  process  in  form  like  this: 

Bill  given,  $20.00  Amount  of  purchase,  $17.23 

[      '^^ 

Change     \      '    ^ 

•50 

2  .00 

If  the  sum  of  the  purchase  and  the  change  equals  the 
amount  of  the  bill,  the  change  is  correct.  The  work  should 
then  be  scrutinized  to  see  if  the  change  was  given  in  the  best 
way,  and  to  detect  the  use  of  coins  or  pieces  of  money  not  in 
circulation. 

COMMON    FRACTIONS 

27.  General  Suggestions,  (a)  Keep  the  Denominators 
Small.  In  elementary  teaching  of  fractions  let  the  denomi- 
nators be  kept  small  in  all  problems  and  in  higher  grades  in 
a  very  large  part  of  the  problems.  In  life,  we  rarely  use 
fractions  with  large  denominators.  The  greater  part  of  the 
computations  we  must  make  do  not  involve  denominators 
larger  than  20. 

(b)  Make  the  Method  Clear  before  Giving  Difficult 
Examples.  Remember  the  chief  object  is  to  train  pupils  to 
work  rapidly,  accurately  and  understandingly.  Keep  their 
minds  clear,  and  while  subjects  are  new  keep  their  work  so 
easy  that  they  will  like  to  do  it. 

(c)  Apply  Everything.  Make  the  work  thoroughly 
practical.  Do  not  keep  the  numbers  concrete  longer  than  is 
necessary.  Make  every  pupil  conscious  of  the  fact  that  some 
knowledge  of  fractions  is  demanded  every  day  of  every  man. 
The  utility  of  fractions  will  create  interest  and  make  study 
pleasing. 

(d)  Keep  Your  Work  Unified.  Do  not  emphasize  too 
much  the  idea  of  new  things  to  do ;  let  the  work  glide  naturally 
from  one  "case"  to  another;  raise  no  imaginary  difficulties. 

(e)  Be  Systematic.  While  you  do  not  wish  to  magnify 
the  difference  in  processes,  you  must  yourself  have  a  clear 
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idea  of  them  and  of  their  logical  arrangement.     What  j'ou 
must  teach  in  fractions,  and  the  order  in  which  those  opera- 
tions should  appear,  is  shown  in  the  following  list: 
(i)  Multiplication. 

(2)  Reduction  of  mixed  numbers  to  improper  fractions. 

(3)  Division  (part-taking)  (Section  14). 

(4)  Reduction  of  improper  fractions  to  whole  or  mixed 
numbers. 

(5)  Division  (division  proper)  (Section  14). 

(6)  Reduction  to  higher  and  lower  terms. 

(7)  Reduction  to  a  common  denominator. 

(8)  Addition. 

(9)  Subtraction. 

28.  Multiplication.  The  only  place  in  multiplication 
where  any  trouble  may  be  anticipated  is  in  teaching  multi- 
plication by  a  fraction. 

Pupils  have  long  known  how  to-  take  fractional  parts  of 
units;  this  is  now  shown  to  be  multiplying  by  a  fraction. 
To  take  ^-  of  6  is  to  multiply  by  ^.  By  an  objective  method, 
tlie  process  of  multiplying  a  fraction  by  a  fraction  follows 
very  naturally,  in  this  manner: 

A  line  of  such  length  that  it  can  easily  be  divided  into 
equal  parts  affords  the  best  illustration  for  operations  in 
fractions.     Use  simple  problems,  as  the  following: 


bi 


J L 


I  of  ^  of  a  line  =-iV  of  a  line. 


J i I 


I       I       ■      I      I       I ! I 1 — L 

of  ^  of  a  line  =  iV  o*  ^  li^^^- 


J L 


J L 


J 


of  I  of  a  line  =^\  of  a  line. 


M    I    I    ll    I    I    I    i    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    1 

4  of  I  of  a  line  =-H  of  a  line 


imJ 
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Take  other  examples,  like  f  of  §,  objectively,  until  the 
pupils  see  that  the  rule  invariably  holds.  Then  dismiss 
objective  tactics  and  keep  the  pupils  at  work  till  the  process 
is  automatic.  Require  results  to  be  in  the  lowest  terms. 
Use  factoring,  having  small  numbers  for  the  denominator. 
Pupils  must  be  possessed  by  the  idea  that  they  should  not 
multiply  till  they  have  tried  to  cancel. 

29.  Division.  Pupils  learn  that  a  fraction  may  be  divided 
by  a  whole  number  in  two  ways;  first,  by  dividing  the  numer- 
ator; second,  by  multiplying  the  denominator.  No  difficulty 
is  experienced  in  the  acquisition  of  these  two  facts.  If  trouble 
comes  at  all,  it  is  in  teaching  the  division  of  one  fraction  by 
another.  The  simplest  method  is  that  used  in  addition  and 
subtraction,  thus: 

Divide  §  by  f.  §  =t^.  |  ==^-^.  ^%  -^^  (considering  the 
denominator  the  name  of  the  fraction)  is  the  same  as  8  -f-9. 
So  §  divided  by  |  are  |.  In  form,  the  example  should  appear 
thus: 

§-f;   i\-t\;   8H-9=t. 

The  process  just  given  is  at  best,  however,  but  an  intro- 
ductory one.  From  it  pupils  learn  the  various  facts  ot  divi- 
sion, including  the  one  that  in  arithmetical  operations  divi- 
sion by  a  proper  fraction  always  makes  the  quotient  larger 
than  the  dividend.  For  practical  work  in  division,  pupils 
should  be  taught  to  invert  the  divisor,  cancel  if  possible,  and 
multiply.  When  this  method  is  first  presented  it  is  not 
necessary  to  teach  the  reasons.  The  pupils  should  learn  to 
do  it,  and  should  practice  it  until  they  can  do  it  quickly  and 
accuratel^^  It  is  a  first-rate  short  process.  Later,  in  a 
higher  grade,  the  reasons  may  be  taught.  From  the  follow- 
ing demonstration  the  teacher  can  learn  how  to  proceed: 

I.  We  know  that  i  -=-^  =2,  i  -^l  =3,  i  -^^  =4,  i  -r-^  =5,  etc. 

II.  We  know  that  i -r-2  =^  as  much  as  i -m.  1-^^=3; 
therefore,  i-^§=^  of  3,  or  |.  i»^|=^  as  much  as  i -^-J. 
I  ^5- -=5;  therefore,  i-^|=-|  of  5  =f .  From  many  examples 
of  this  sort  we  may  conclude  that  when  i  is  divided  by  any 
fraction,  the  quotient  is  the  fraction  inverted. 
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III.  We  know  that  2  ^§  =twice  as  much  as  i-r§;  if 
I  ^§  =1,  then  2  ^§  =2  X|,  or  |.  i  -i-f  =|.  3  divided  by  f 
=3  times  as  much  as  i  -^f .  i  -r-f  =| ;  therefore,  3  -^^  =3  x|, 
or  \^.  From  these  and  similar  examples  we  conclude  that 
the  quotient  of  any  whole  number  divided  by  a  fraction  may 
be  found  by  inverting  the  divisor  and  multiplying. 

IV.  If  I  --f  =1  X  I,  i  -^i  will  equal  ^  of  i  X|,  which  equals 
4Xf;  §-^1  will  equal  §X-|,  etc.  So  the  principle  holds  in 
dividing  one  fraction  by  another. 

30.  The  Three  Problems.  There  are  three  classes  of 
questions,  compounding  multiplication  and  the  two  kinds  of 
division  (Section  14),  that  keep  appearing  in  common  frac- 
tions, in  decimal  fractions  and  in  percentage  and  its  applica- 
tions. These  three  cases,  or  problems,  as  they  are  called,  are 
so  important  that  at  some  time,  perhaps  in  the  sixth  grade, 
the  attention  of  the  pupils  should  be  directed  specifically  to 
them,  and  they  should  be  taught  understandingly  and  thor- 
oughly.    The  following  are  the  problems: 

A.  To  find  a  fractional  part  of  a  number.  Type:  What 
are  f  of  16? 

B.  To  find  what  fractional  part  one  number  is  of  another. 
Type:   What  part  of  16  is  12? 

C.  To  find  a  number  when  a  fractional  part  of  it  is  known. 
Type:    12  is  f  of  what  number? 

In  each  of  those  problems  three  things  are  considered: 
(i)  a  number  which  may  be  called  a  standard,  or  base,  of 
operations;  (2)  another  number  which  is  usually  a  part  of 
the  standard;  (3)  a  fractional  expression.  When  any  two 
of  the  things  are  given,  the  third  may  easily  be  found  by 
analysis,  thus: 

A.  What  are  f  of  16? 

\  of  16  is  4. 

f  of  16  are  3X4,  or  12.    This  problem  is  solved  by 

multiplying  the  basal  number  by  the  fractional 

part. 

B.  What  part  of  16  is  12? 

12  is  less  than  16,  that  is,  it  is  jl-  of   16.     ^^  in 
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its  lowest  terms  is  f .    This  problem  is  solved  by 
dividing  the  second  number  by  the  basal  number. 

C.  12  is  f  of  what  number? 

If  12  is  f  of  a  number,  I  of  the  number  is  ^  of  12, 
or  4;   |,  or  the  whole  number,  is  4X4  or  16. 

These  problems  can  be  stated  in  general  terms  as  follows: 

A.  To  find  the  second  number,  when  the  standard  number 
and  the  fractional  part  are  given. 

Standard  number  X  fractional  number  =  second  number. 
Illustration:    i6Xf=i2. 

B.  To  find  the  fractional  part,  when  the  standard  number 
and  second  number  are  given. 

The  second  number  -^  the  first  number  =  fractional  part. 
Illustration :    1 2  -^  1 6  =f . 

C.  To  find  the  standard  number,  when  the  second  num- 
ber and  fractional  part  are  given. 

The  second  number  -r-  fractional  part  =  standard  num- 
ber.    Illustration:   i2-T-f=i6. 

Older  pupils  will  understand  the  following  formulas:  Let 
us  represent  the  standard  number  always  by  "B,"  the 
second  number  by  "P"  and  the  fractional  part  by  "R." 
Then  the  problems  read  thus: 

A.  Find  P  when  B  and  R  are  given.  Formula :  B  X  R  =P. 
Illustration:  i6xf=i2. 

B.  Find  R  when  B  and  P  are  given.  Formula:  P  -^-B  =R. 
Illustration :  1 2  -m  6  =  f . 

C.  Find  B  when  P  and  R  are  given.  Formula:  P  -t-R  =B. 
Illustration:  i2-r-|=i6. 

As  the  three  important  problems,  or  "cases,"  in  percentage 
are  identical  with  these,  such  work  as  is  given  above  forms 
an  excellent  introduction.  It  seems  unnecessary  to  say  that 
all  phases  of  the  problems  should  not  be  presented  at  one 
time.  What  is  given  above  is  knowledge  classified  after 
repeatedly  meeting  it,  after  long  practice  in  questions  of 
varied  phraseology  to  perfect  skill  in  handling  the  problems. 

31.  A  Different  Plan.  The  general  plan  for  teaching  frac- 
tions given  in  the  preceding  sections  conforms  to  the  plans 
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in  the  arithmetics  in  most  general  use.  There  is,  however, 
a  growing  tendency  still  further  to  simplify  the  work,  and  to 
do  away  with  the  processes  of  finding  the  greatest  common 
divisor,  least  common  multiple,  and  the  old  method  of 
finding  the  least  common  denominator. 

When  we  reduce  ^  and  \  to  twelfths,  one-twelfth  is  not 
the  least  common  multiple  of  ^  and  {,  since  it  is  smaller 
than  either  of  them.  It  is,  in  fact,  the  greatest  common 
measure  of  ^  and  |.  ^^  is  contained  4  times  in  ^,  therefore 
we  may  say  ^  =i\-. 

This  greatest  common  measure  may  be  found  by  factoring 
the  fractional  units,  taking  all  of  the  factors  of  the  smaller 
fractional  unit  and  such  factors  of  the  other  fractional  unit 
as  are  not  used  in  obtaining  the  first  fractional  unit,  e.g., 

i  =i  of  i  of  i 

i=iof  i. 

^  of  ^  of  ^  of  -\  =i^. 
If  the  pupils  have  been  taught  to  obtain  fractional  units 
in  their  early  work  in  fractions  by  dividing  from  the  whole 
always  to  the  next  smaller  divisions,  instead  of  commencing 
at  one  end  of  the  line  and  guessing  the  size  of  the  required 
part,  they  will  really  be  telling  in  the  above  work  how  they 
would  obtain  the  fractional  unit  given;  and  this  is  really 
resolving  the  fractional  units  into  their  prime  factors.  A 
pupil,  for  instance,  should  first  cut  into  halves  when  he 
wants  to  get  |-;  then  each  h  into  halves,  and  each  of  these 
Vs  into  halves.     He  then  always  thinks  of  J  as  ^  of  ^  of  ^. 

DECIMAL    FRACTIONS 

32.  General  Suggestions,  (a)  Relate  Each  Process  to 
Previous  Knowledge.  This  general  suggestion  is  peculiarly 
applicable  in  the  teaching  of  decimal  fractions.  The  previous 
knowledge  w^hich  the  pupil  has  in  this  instance  is  his  under- 
standing of  United  States  money  and  its  use,  and  of  common 
fractions,  especially  those  whose  denominators  are  tenths, 
hundredths,  etc.  Guard  against  the  idea  that  decimals  is  a 
new  and  difficult  subject.     Proceed  slowly  and  see  that  each 
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step  is  thoroughly  mastered  and  understood  in  its  relations  to 
the  preceding  one. 

(b)  Teach  the  Pupils  to  Read  Decimals  Correctly. 
Pupils  very  commonly  mispronounce  the  names  of  the  dec- 
imal orders.  Secure  from  the  very  start  clear  and  distinct 
articulation  of  them,  as,  tenths,  hundred//z5,  thousand//i5, 
ten-thousand//z5,  hundred-thousand//z5,  million^/:5,  etc.  Do 
not  allow  the  use  of  the  word  attd  in  the  naming  of  the  orders. 
In  this  connection  it  might  be  well  to  call  attention  to  the 
fact  that  a}id  should  be  omitted  from  the  reading  of  whole 
numbers  and  used  only  between  the  members  of  mixed  dec- 
imals. If  the  teacher  observes  this  principle  from  the  begin- 
ning in  teaching  numbers,  she  will  save  herself  and  her  pupils 
a  great  amount  of  confusion.  To  illustrate  this  principle, 
observe  the  following  numbers  and  the  proper  reading  thereof: 

.575     (Three  hundred  seventy-five  thousandths.) 
•  3 745   (Three  thousand  seven  hundred  forty-five  ten- 
thousandths.) 
682  .  (Six  hundred  eighty-two.) 

42398.  (Forty-two  thousand  three  hundred  ninety- 

eight.) 
31008.  (Thirty-one  thousand  eight.) 

3.78       (Three  mid  seventy-eight  hundredths.) 
91 .075     (Ninety-one  and  seventy-five  thousandths.) 
300.075     (Three  hundred  a/zJ  seventy-five  thousandths.) 

(c)  Teach  the  Pupils  Exactly  How  They  Should 
Write  Decimals.  It  is  highly  important  that  pupils  should 
not  be  allowed  to  set  down  the  significant  part  of  the  decimal 
and  then  put  in  the  ciphers  where  they  seem  necessary  and 
fix  the  decimal  point  last.  What  they  should  do  is  to  think 
from  the  decimal  point,  deciding  first  how  many  places  will 
be  required  and  then  writing  the  decimal  in  consecutive  fig- 
ures from  left  to  right.  As  an  illustration,  study  the  following 
exercise : 

Teacher  (reading):   One  and  twenty-five  hundredths. 
Pupil  (thinking):    One  unit  place  and  two  decimal  places; 
(writing)  one,  decimal  point,  two,  five. 
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Teacher  (reading) :  Three  hundred  and  seventy-five  thou- 
5?andths. 

Pupil  (writing):  Three  hwidred;  (thinking)  seventy-five 
thousandths  requires  three  decimal  places;  (writing)  decimal 
point,  naught,  seven,  five. 

Teacher  (reading):  Ninety-one  and  eight  thousand  three 
hundred-thousandths. 

Pupil  (writing):  Ninety-one;  (thinking)  hundred  thou- 
sandths requires  five  decimal  places ;  eight  thousand  three  has 
four  places,  therefore:  (writing)  decimal  point,  naught,  eight, 
naught,  naught,  three. 

(d)  Grade  the  Examples  Carefully.  Here,  as  else- 
where, remember  that  the  examples  given  in  these  lessons 
are  intended  for  the  teacher's  information.  No  one  would 
think  of  presenting,  in  introductory  lessons,  such  fractions 
as  those  given  in  the  two  subsections  above.  Such  writing 
and  reading  as  is  given  in  the  preceding  two  subsections 
would  come  only  after  the  pupils  had  had  considerable  prac- 
tice in  both  operations. 

(e)  Be  Systematic.  As  in  common  fractions,  it  is  not 
necessary  that  the  pupils  should  recognize  as  such  all  the 
different  cases  of  operations  in  decimals,  but  it  is  necessary 
that  the  teacher  should  know  exactly  what  things  are  to  be 
taught  and  the  order  in  which  they  should  be  presented, 
namely : 

(i)  Reduction 

1.  Of  decimals  to  common  fractions. 

2.  Of  common  fractions  to  decimals. 

(2)  Addition  and  subtraction 

Of  pure  and  mixed  decimals. 

(3)  Multiplication 

1.  Of  pure  and  mixed  decimals  by  integers. 

2.  Of  pure  and  mixed  decimals  by  decimal  multi- 

pliers. 

(4)  Division 

1.  Of  pure  and  mixed  decimals  by  integers. 

2.  Of  pure  and  mixed  decimals  by  decimal  divisors. 
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(f)  Give  Numerous  Practical  Problems.  No  one 
arithmetic  will  furnish  all  the  problems  that  any  class  should 
solve,  and  almost  every  arithmetic  contains  problems  which 
in  some  localities  are  not  the  best  for  the  pupils.  Every 
effort  should  be  made  to  relate  the  problems  closely  and 
clearly  to  the  daily  life  of  the  pupils  or  to  those  things  which 
they  are  studying  in  other  lessons.  In  this  way  the  arithmetic 
becomes  real,  and  the  practical  utility  of  decimals  interests 
the  pupils. 

(g)  Review  Frequently.  Every  day  some  problems 
should  be  given  which  relate  to  the  lessons  of  preceding  days, 
so  that  the  pupils  may  have  no  opportunity  of  forgetting  the 
principles  which  they  have  learned  or  losing  the  skill  which 
they  have  acquired.  As  a  matter  of  fact,  however,  advance 
problems  call  for  the  use  of  principles  already  learned,  and 
reviews  may  be  effected  often  by  calling  attention  to  these 
principles.  Reviews  should  be  given  frequently  in  other 
subjects  as  well  as  in  decimals,  but  attention  is  here  called  to 
the  practice  because  it  so  frequently  happens  that  when  a 
class  is  studying  decimal  fractions  little  or  no  attention  is 
paid  to  common  fractions,  and  in  graded  schools  it  not 
infrequently  happens  that  the  knowledge  pupils  gain  of  the 
one  subject  is  permitted  to  lapse  when  the  other  subject  is 
taken  up  in  a  different  grade. 

33.  Preliminary  Work.  As  has  been  said,  the  approach  to 
decimals  is  made  through  United  States  money  and  common 
fractions  whose  denominators  are  ten  or  some  power  of  ten. 
The  pupil  learns  that  decimals  are  merely  a  labor-saving 
device,  that  it  is  a  much  simpler  matter  to  use  a  decimal 
point  than  it  is  to  draw  a  line,  write  a  denominator  and 
carry  on  the  somewhat  complicated  operations  of  common 
fractions.  Then  he  learns  that  he  has  already  been  using 
decimal  fractions  in  United  States  money,  in  which  the  dim^es 
occupy  the  position  of  tenths  and  cents  the  positions  of 
hundredths.  It  is  important  that  the  pupil  should  under- 
stand that  the  value  of  a  figure  rests  entirely  upon  its 
relation  to  the  decimal  point,  in  decimals  as  well  as  in  whole 
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numbers.      Put    upon   the  blackboard  a   diagram    like   the 
following : 
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See  that  the  pupils  understand  the  fact  that  the  first  place 
to  the  left  of  the  decimal  point  is  units;  the  first  place  to  the 
right  is  tenths;  the  second  place  to  the  left,  tens;  the  second 
place  to  the  right,  hundredths.  Call  attention  to  the  spelling 
and  the  pronunciation  of  the  names  of  the  orders  and  then 
drill  upon  them  until  the  pupils  are  able  to  answer  without 
hesitation  and  with  perfect  accuracy  such  questions  as  these: 
What  is  the  first  order  to  the  right  of  the  decimal  point? 
What  is  the  third  order  to  the  left  of  the  decimal  point? 
What  is  the  second  order  to  the  right  of  the  decimal  point? 
What  is  the  first  order  to  the  left  of  the  decimal  point?  What 
is  the  first  order  to  the  right  of  the  decimal  point?  What  is 
the  third  order  to  the  right  of  the  decimal  point?  What  is 
the  fourth  order  to  the  right  of  the  decimal  point? 

34.  Addition  and  Subtraction.  Pupils  will  have  no  diffi- 
culty in  solving  problems  in  addition  and  subtraction  if  they 
are  related  back  to  the  operations  that  have  been  performed 
in  United  States  money.  Addition  and  subtraction  should 
be  taught  together,  and  problems  in  one  or  the  other  opera- 
tion should  be  given  indiscriminately.  It  may  be  wise  to 
pass  to  examples  and  problems  in  addition  and  subtraction 
before  the  pupils  are  fully  versed  in  reading  and  writing 
decimals,  if  the  teacher  remembers  to  make  every  example 
in  addition  and  subtraction  a  test  of  the  pupil's  ability  to 
read  and  write. 
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35.  Multiplication.  Before  multiplication  of  decimals 
appears  as  a  separate  topic,  the  pupils  will  understand  at 
least  one  phase  of  it,  namely,  that  of  multiplying  a  decimal 
by  an  integer,  because  they  will  have  had  many  problems 
involving  that  operation  in  their  transactions  with  United 
States  money.  When  this  phase  of  multiplication  of  decimals 
is  clear  to  them,  they  should  be  taught  the  short  methods  of 
multiplying  by  the  powers  of  ten  and  the  multiples  of  ten. 
When  using  a  power  or  multiple  of  ten  as  a  multiplier,  pupils 
should  always  perform  the  operation  by  moving  the  decimal 
point  and  by  multiplying  by  the  significant  figure  only,  thus: 

98.4      X    10=  984. 
29.407X100=2940.7 

6.73    X   40=     67.3X4=259.2 
65.42    X8oo=6542.  X8=52336 

In  all  work  in  multiplication  the  pupil  should  understand 
that  the  multiplicand  and  product  always  agree  in  unit  value. 
If  we  multiply  dollars,  we  have  dollars  for  a  product;  likewise, 
if  we  multiply  tenths,  we  have  tenths  for  a  product.  This 
principle  is  of  great  value  in  pointing  ofT  in  the  multiplication 
of  decimals. 

(i)  4.2X6=252  tenths,  which,  reduced  to  a  whole  or 
mixed  number,  equals  25.2. 

(2)    .6X4.2  =iV  of  252  tenths. 
252  tenths  =2 5. 2 
-iV  of  25.2=2.52. 

Numerous  exercises  of  this  character  will  soon  enable  the 
pupils  to  place  the  decimal  point  correctly. 

Another  plan  of  presentation  is  to  begin  with  common 
fractions,  as  follows: 

iVXTi¥=T5^yiy 
These   facts   we    know   from    multiplication    of    common 
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fractions.     The  results  must  be  the  same  if  we  write  the 
fractions  as  decimals;  accordingly, 

.1    X.I    =.oi 
.1    X.oi=.ooi 
.oi  X  .oi  =.oooi 

An  examination  of  these  three  simple  problems  shows  you 
that  in  every  decimal  product  there  are  just  as  many  decimal 
places  as  there  are  decimal  places  in  the  multiplier  and  the 
multiplicand  taken  together.     Again: 

1%   Xt\=tVo- 

4  and  1VX2  and  -/(,  is  the  same  as  i}X\l,  which  equals 
VoV.  or  10  and  ^%\-. 

Written  as  decimals  the  results  must  be  the  same, 
namely : 

.3      X    .7=      -21 
.003  X    -7  =      .0021 
4.7      X2.3  =10.81 

In  this  last  case,  as  before,  the  number  of  decimal  places 
in  the  product  is  the  same  as  the  number  of  decimal  places 
in  the  multiplier  and  multiplicand  together,  hence  the  rule: 
Multiply  the  decimals  as  though  they  were  integers,  and  point 
off  in  the  product  as  many  decimal  places  as  there  are  in  the 
factors. 

36.  Division.  Division  of  decimals  in  an  elementary  form 
has  been  made  by  the  pupils  in  their  problems  in  United 
States  money;  they  should  now  learn  the  short  method  of 
dividing  by  integral  powers  and  multiples  of  ten.  When 
these  facts  are  mastered  and  have  been  practiced  until  the 
pupil  is  not  only  familiar  with  the  process  but  understands 
the  reasons  therefor,  he  will  be  ready  to  take  up  the  only 
thing  that  is  ever  troublesome,  namely,  the  division  of  one 
decimal  by  another.  Here,  as  in  multipUcation,  the  difficulty 
lies  in  locating  the  decimal  point  after  the  operations  have 
been  performed.     There  are  several  ways  in  which  this  may 
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be  done  without  difficulty,  but  probably  the  most  certain 
and  easily  remembered  is  that  method  in  which  the  divisor 
is  made  an  integer  before  dividing.  It  may  be  taught  in  the 
following  manner: 

(a)  Review  the  division  of  mixed  decimals  by  an  integer. 

(b)  Show  that  any  decimal  may  be  made  an  integer  by 
multiplying  it  by  the  right  power  of  ten. 

(c)  Pupils  know  that  to  multiply  both  divisor  and  divi- 
dend by  the  same  number  does  not  change  the  value  of  the 
quotient;  therefore,  we  may  divide  easily  by  a  pure  or  mixed 
decimal  if  we  multiply  it  and  the  dividend  by  such  a  power 
of  ten  as  will  make  the  divisor  an  integer. 

If  pupils  are  taught  to  keep  their  division  examples  always 
in  perfect  form,  the  liability  to  make  mistakes  in  the  position 
of  the  decimal  point  will  be  very  materially  decreased.  The 
form  suggested  in  Section  i6  of  this  chapter  is  an  excellent  one 
to  follow,  and  if  the  pupil  is  taught  always  to  place  the  first 
figure  of  his  quotient  exactly  above  the  last  figure  in  his 
first  partial  dividend,  the  decimal  point  in  the  quotient  must 
appear  over  the  decimal  point  in  the  dividend.  The  four 
following  examples  will  illustrate  this: 
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(4) 
7.466-7-7.1  =174.66 -=-71. 

2 .46 
71)174.66 
142 
32.6 

28.4 


4  .26 
4.26 


37.  The  Three  Problems  Again.  The  three  problems 
which  are  discussed  in  Section  30  of  this  chapter  appear  in 
decimal  fractions  as  frequently  as  in  common  fractions.  The 
three  should  at  some  time  be  taught  together  and  in  conjunc- 
tion with  the  same  three  problems  in  common  fractions,  to 
show  the  unity  of  idea  and  practice  and  to  prepare  the  way 
for  the  same  three  problems  when  they  appear  in  percentage. 
If  this  plan  is  carried  out  and  the  pupils  are  made  thoroughly 
conversant  with  these  problems  in  both  simple  and  decimal 
fractions,  the  subject  of  percentage  will  be  robbed  of  half  its 
terrors.  The  reader  of  this  chapter  should  go  back  to  Section 
30,  read  it  carefully  throughout  and  apply  it  in  numerous 
problems  to  decimal  fractions.  Everything  that  is  printed  in 
that  section  applies  as  well  to  decimals  as  to  common  frac- 
tions, excepting  the  type  examples.  The  decimal  types  are 
as  follows: 

Problem  A.     What  are  .75  of  16? 

Problem  B.     What  decimal  part  of  16  is  12? 

Problem  C.     12  is  .75  of  what  number? 

PERCENTAGE 

38.  Preliminary  Work.  When  the  pupil  has  mastered 
decimals,  percentage  in  the  abstract  should  give  him  no 
trouble  whatever,  for  the  principles  and  operations  of  the 
two  are  identical.     Decimals  is  a  broad  and  general  term; 
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percentage,  a  specific  term.  All  examples  in  percentage  are 
examples  in  decimals,  but  not  all  examples  in  decimals  are 
in  percentage.  Again,  percentage  may  be  considered  as  a 
special  form  of  common  fractions,  and  all  that  can  be  done 
in  percentage  is  embraced  in  the  three  problems  which  are 
discussed  in  Section  30.  All  examples  in  common  and  deci- 
mal fractions  in  which  the  denominator  is  100  are  in  a  meas- 
ure examples  in  percentage.  It  is  upon  this  fact  that  the 
teacher  must  persistently  dwell  in  all  preliminary  work. 
There  is  nothing  new  in  principle  or  operation — merely  a 
difference  in  name. 

As  the  denominator  in  percentage  is  invariably  100,  there 
is  no  necessity  for  writing  it.  The  sign  %  indicates  a  denomi- 
nator of  100. 

39.  The  Three  Problems  Once  More.  To  find  any  percent 
of  a  number  is  merely  to  find  so  many  hundredths  of  it,  and 
this  is  Problem  A,  Section  30.  We  do,  however,  in  per- 
centage, give  different  names  to  the  elements  that  appear  in 
the  three  general  problems.  Thus,  that  which  is  described  as 
the  basal  or  standard  number  in  Section  30  is  in  percentage 
called  the  base;  that  which  is  known  as  the  second  number 
is  in  percentage  called  the  percentage,  while  that  which  in 
fractions,  both  common  and  decimal,  is  called  a  fractional 
part,  is  here  known  as  the  rate  of  percentage,  or  merely  the 
per  cent. 

Accordingly,  the  three  problems,  when  stated  in  percent- 
age, appear  as  follows: 

Problem  A:     To  find  the  percentage  of  a  number.    Type:* 
What  is  757o  of  16? 

Here  the  percentage  is  to  be  found,  the  base  is  16  and 
the  rate,  or  per  cent,  f.  If  we  represent  base  by  B,  per- 
centage by  P,  and  rate,  or  per  cent,  by  R,  we  have:  Find 
P  when  B  and  R  are  given;  a  form  identical  with  the  one 
given  in  Section  30,  for  problem  A. 

Problem  B :  To  find  what  per  cent  one  number  is  of 
another;  that  is,  to  find  R  when  B  and  P  are  given.  Type: 
What  per  cent  of  16  is  12? 
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Problem  C:  To  find  the  number  of  which  12  is  75%; 
that  is,  find  B  when  P  and  R  are  given.  Type:  12  is  75% 
of  what  number? 

Naturally  some  difficulty  may  be  experienced  in  applying 
the  percentage  names  to  the  different  elements  and  under- 
standing them  at  sight,  but  if  the  teacher  is  guarded  in  pre- 
senting the  names  slowly  and  working  with  Problem  A  until 
the  names  are  well  understood,  she  will  have  no  great  trouble 
in  leading  the  pupils  to  see  clearly  the  other  problems.  It 
is  taken  for  granted,  too,  that  these  terms  will  not  be  entirely 
new  to  the  pupil  when  the  formal  presentation  of  percentage 
is  made.  The  skilful  teacher  will  have  used  the  words  a 
great  many  times  much  earlier  in  the  course,  and  pupils  will 
have  learned  to  find  simple  percentages  of  numbers  and  to 
find  what  part  one  number  is  of  another  in  examples  involv- 
ing small  figures.  What  we  are  outlining  here  is  rather  the 
advance  work,  the  systematic  arrangement  of  knowledge 
which  should  precede  every  serious  study  in  the  applications 
of  percentage. 

40.  Form  in  the  Three  Problems.  In  the  solution  of  ex- 
amples some  people  regard  the  per  cent  as  a  decimal,  write 
it  as  hundredths  and  perform  all  the  operations  exactly  like 
decimals.  Others  treat  the  rate  of  percentage  as  an  integer 
and  do  not  attempt  to  place  the  decimal  point  until  the 
problem  has  been  solved.  The  difference  in  treatment  is 
shown  clearly  in  examples  involving  the  third  problem ;  thus 
the  question,  88  is  8%  of  what  number?  may  be  solved  in 
the  following  two  ways: 

(i)  (2) 

88 -=-.08 -8800 -^8.  88^8=11. 

00  11X100=1100. 


1 100 


It  is  immaterial  which  method  is  used,  but  after  one  has 
been  selected  it  ought  to  be  followed  in  all  the  work  by  tlie 
class,  in  order  to  avoid  confusion. 
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Using  the  same  figures  in  Problem  A,  the  two  methods 
appear: 

iioo     (iioo  was  multiplied  by  8  and  then  two   places 

§  were  pointed  off  in  the  product.) 

8800 

IIOO     A  third  method  is  to  take  1%  first  by  pointing  off 
•  08     two  places  and  then  to  multiply  by  8,  thus:  11 .00 

88.00  _8 

88. 

In  the  formal  solution  of  concrete  examples,  the  teacher 
should  insist  that  so  much  explanatory  matter  be  written 
in  connection  with  the  work  that  the  denomination  of  the 
members  will  be  perfectly  clear  at  every  step.  The  unit  value 
should  always  be  kept  clearly  in  mind.  By  writing  in 
this  manner,  the  pupil  will  not  reach  the  end  of  his  problem 
and  be  ignorant  of  what  he  has  found.  Here  follows  a  good 
form  for  the  solution  of  a  concrete  example  in  Problem  C: 

To  illustrate:  A  sold  his  house  for  $4900,  and  lost  30%. 
What  did  the  house  cost? 

Solution:        100%  of  the  cost  =the  cost. 
30%  of  the  cost  =the  loss. 
70%  of  the  cost  =$4900. 
1%  of  the  cost  =$70. 
100%  of  the  cost  =$7000. 

Another  form: 

1 00%  of  the  cost  =cost. 
30%  of  the  cost  =loss. 
70%  of  the  cost  =selling  price,  $4900. 
1%  of  the  cost  =$70. 
100%  of  the  cost  =$7000,  cost  of  the  house. 

41.  Analysis.  Whatever  form  is  finally  decided  upon  as 
the  appropriate  one  for  written  examples  in  which  the  per- 
centage is  not  easily  seen,  it  is  evident  that  the  solution  of 
such  examples  should  be  preceded  by  a  great  deal  of  analy- 
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sis  in  which  the  method  of  fractions  is  pursued.     Thus,  the 
analysis  of  the  type  example  in  Problem  A  is  as  follows: 
What  is  75%  of  16? 

1%  of  16  is  ^Ijj  of  16,  or  .16. 
75%  are  75XV16,  or  12. 
Therefore,  75%  of  16  is  12. 
The  analysis  in  Problem  B  is  as  follows: 
What  per  cent  of  16  is  12? 
12  is  II  or  f  of  16. 
I=tW;  therefore,  12  is  75%  of  16. 
Problem  C  may  be  analyzed  as  follows: 
12  is  75%  of  what  number? 

If  12  is  75%  of  a  number,  1%  of  that  number  is  V?  of 

12,  or  ^|,  which  equals  ^■^. 
If  -^  is  1%,  100%  of  the  number  is  looX-jV  or  W. 
which  equals  16. 

42.  Complex  Examples.  It  often  happens  in  business 
that  questions  arise  which  involve  more  than  one  of  the 
three  problems,  and  our  arithmetics  abound  in  similar 
examples.  Pupils  must  be  taught  to  watch  for  these  complex 
examples  and  to  analyze  them  carefully  (see  Section  9)  to 
detect  which  problems  are  involved.  Another  complexity 
arises  in  examples  in  percentage  when  for  any  reason  the 
percentage  is  added  to  or  subtracted  from  the  base.  To  find 
either  the  amount  or  difference  does  not  bring  in  a  new  problem 
in  fractions  or  percentage,  but  adds  a  new  step  which  should 
be  carefully  explained  when  it  is  first  met.  It  is  not  necessary 
to  trouble  pupils  with  this  in  the  early  stages  of  teaching  the 
subject,  but  before  they  enter  very  fully  into  the  practical 
applications  of  percentage  they  must  understand  finding  dif- 
ference and  amount. 

43.  Use  of  Common  Fractions.  Teachers  should  not  leave  in 
the  minds  of  pupils  the  idea  that  all  examples  in  percentage 
must  be  solved  by  the  regular  methods  of  percentage.  As  a 
matter  of  fact,  most  of  the  percentages  required  to  be  found 
in  a  man's  daily  Hfe  are  better  handled  if  the  percent  is 
regarded  as  a  fractional  part  of  100,  in  the  form  of  a  common 
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fraction.  When  the  percentage  is  one  of  the  so-called  aliquot 
parts  of  loo,  it  is  better  to  consider  it  as  a  fractional  part. 
The  following  list  gives  those  most  common  per  cents  which 
may  profitably  be  used  in  this  way. 

50  7o=i                      75%  =f  *     i6i%=i 

33Wo=h                       20%  =i  i2i%=i 

66i%=§                       40%  =1  H%=ih 

25%    =i                       60%  =1  6i%=,V 

80%  =f 

(See  Table,  Section  n.) 

After  the  teacher  is  certain  that  the  pupils  thoroughly 
understand  the  principles  of  percentage,  she  should  insist  that 
all  examples,  either  oral  or  written,  which  involve  the  per 
cents  given  above,  should  be  solved  by  the  methods  of  com- 
mon fractions. 

TEST    QUESTIONS 

1.  Write  three  good  examples,  each  involving  one  of  the 
three  general  problems  in  percentage. 

2.  Solve  the  three  examples  you  wrote  in  answer  to  the 
first  question. 

3.  Re-state  each  of  the  examples  given  by  you  in  answer 
to  the  first  question  so  that  they  will  illustrate  (a)  the  three 
general  problems  in  decimal  fractions  and  (b)  the  three  gen- 
eral problems  in  common  fractions. 

4.  Explain  the  process  of  making  change  when  purchases 
amounting  to  $13.21  are  paid  for  with  a  twenty-dollar  bill. 

5.  Prove  that  in  the  multiplication  of  one  fraction  by 
another  we  may  multiply  the  numerators  together  for  the 
new  numerator  and  the  denominators  together  for  the  new 
denominator. 

6.  Prove  that  division  of  fractions  is  accomplished  by  in- 
verting the  divisor  and  proceeding  as  in  multiplication  of 
fractions. 

7.  What  are  the  two  great  aims  in  teaching  arithmetic? 
Which  do  you  consider  of  the  greater  importance?  Give 
reasons  for  your  answer. 
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8.  (a)  Why  is  a  knowledge  of  factoring  of  importance  to 
pupils  in  arithmetic?  (b)  Of  what  value  is  it  to  intermediate 
pupils  to  understand  the  process  of  finding  the  least  common 
multiple?  (c)  Of  what  value  is  a  knowledge  of  the  process  of 
finding  the  greatest  common  divisor? 

9.  (a)  Write  in  words  the  following  decimals: 

53-674 

•8592 

21 .0106 

918.0006 

.0487 

(b)  Write  the  following  decimals  in  figures: 

Seventy-five  and  twenty-eight  thousandths 

Five  thousand  nine  hundred  forty-twp  ten-thousandths. 

Two  hundred  and  two  hundredths. 

Two  thousand  and  two  thousandths. 

Thirty-six  and  two  thousand  sixteen  ten-thousandths. 

(10)  Solve  the  following  problems,  putting  your  solutions 
into  what  you  consider  the  best  possible  form  for  pupils  who 
are  working  such  questions  for  the  first  time: 

(a)  The  cattle  on  a  certain  stock  farm  increase  at  the  rate 
of  1 8^%  per  annum.  If  there  were  4896  cattle  in  1899,  how 
many  were  there  in  1901? 

(b)  Divide  2450.90  by  .998. 

(c)  A  man  willed  one-third  of  his  property  to  his  wife, 
two-thirds  of  the  remainder  to  his  daughter,  and  the  rest  to 
his  son.  The  difference  between  the  wife's  and  the  daughter's 
shares  was  $2500.     Find  the  value  of  his  property. 


CHAPTER  TWO 

ARITHMETIC  (Continued)  AND  ALGEBRA 

BUSINESS   APPLICATIONS   OF   PERCENTAGE 

1.  General  Suggestions,  (a)  Take  One  Step  at  a  Time. 
Impress  upon  your  pupils  that  long  problems  are  really  com- 
posed of  several  short  ones;  that  in  the  preliminary  analysis 
they  must  try  to  discern  the  short  problems;  and  that  the 
conclusion  of  the  brief  course  of  reasoning  in  one  of  the  latter 
becomes  the  basis  of  another. 

(b)  Show  the  Identity  of  Operations,  There  is  not  a 
single  new  process  in  all  the  applications.  Relate  the  opera- 
tions closely  to  those  of  percentage,  and  thereby  to  common 
and  decimal  fractions. 

(c)  Teach  Objectively.  Whenever  possible,  show  the 
actual  business  papers  described  in  the  application  that  is 
made  of  percentage.  Require  the  pupils  to  copy  and  to 
learn  business  forms,  notes,  checks,  drafts,  bills,  etc.,  from 
good  models. 

(d)  Make  the  Knowledge  Real.  Do  not  content  your- 
self with  the  forms  mentioned  above.  Give  real  examples 
and  obtain  real  examples  from  the  pupils.  Let  them  get 
interest  data  from  notes  their  fathers  have  and  compute'the 
amount  due  thereon,  and  in  this  way  show  them  the  utility 
of  their  knowledge. 

(e)  Review  Frequently.  Try  to  call  up  every  day  some- 
thing that  has  been  passed  over.  Compare  the  old  knowledge 
with  the  new.  In  this  way  the  familiar  processes  will  not  grow 
strange  under  new  names. 

(f)  Cling  to  One  Method  of  Solution.  "When  pupils  are 
learning  new  facts,  new  terms  and  new  business  rules,  do  not 
confuse  them  by  introducing  new  methods  in  computation. 
In  interest,  for  instance,  teach  at  first  but  one  good  method 
of  computation,  and  stick  to  it.     Later,  in  review  in  the 
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eighth  or  ninth  grades,  you  can  show  the  different  methods, 
if  you  have  time. 

(g)  Omit  Antiquated  and  Unbusiness-like  Problems. 
Much  depends  on  the  book  you  have,  but  it  is  probable  that 
you  will  find  some  things  not  adapted  to  your  class.  Have  no 
hesitation  in  omitting  what  is  unimportant,  unless  you  have 
ample  time  to  use  it  for  practice.     (See  page  3,  Section  5.) 

2.  Classification.  The  business  applications  that  must  be 
considered  may  be  classified  for  the  purposes  of  solution  into 
two  groups.  The  subjects  in  the  first  group  involve  the  three 
general  problems  of  percentage  (See  page  ^^,  Section  ;^8), 
in  the  identical  forms  given  there.  There  are  absolutely  no 
differences  except  in  the  names  of  the  three  quantities  that 
enter  into  the  problems.  Profit  and  Loss,  Commercial  or 
Trade  Discount,  Commission,  Insurance  (in  most  instances) 
and  Taxes  are  in  this  group. 

The  applications  in  the  second  group  are  slightly  compli- 
cated by  the  fact  that  the  results  are  affected  by  time.  Math- 
ematically, that  means  that  the  number  obtained  in  solving 
the  general  problem  must  be  multiplied  by  a  fraction  or  an 
integer  to  obtain  the  final  result.  Notice  this  question :  What 
is  the  interest  on  $300  for  6  months  at  6  per  cent?  In  the 
first  place,  this  is  problem  A  in  a  new  dress.  It  means,  what 
is  6%  of  $300?  We  solve  the  problem  to  find  6%  of  $300  to 
be  $18.  Normally,  interest  is  reckoned  at  a  certain  per  cent 
for  a  year.  For  a  less  time,  the  interest  is  less.  Thus,  time 
is  a  factor  in  this  problem,  and  we  must  multiply  $18  by  ^ 
to  obtain  our  final  result. 

In  this  second  group  of  subjects  are  included  Interest, 
Compound  Interest,  Bank  Discount,  Partial  Payments, 
Stocks  and  Exchange. 

3.  Comparison  of  Names.  The  table  following  may  assist  the 
teacher  in  remembering  the  names  used  in  the  various 
business  applications  and  in  avoiding  confusion  in  their 
relation  to  the  three  general  problems  of  percentage.  A 
table  similar  to  this  should  be  built  up  by  the  pupils  as  they 
progress  in  their  work: 

/ 


42 


Public  School  Methods 


I.  Decimals 

(a)  Problem  A 

(b)  Problem  B 

(c)  Problem  C 

Basal  Number 

(Given) 

(Given) 

(?) 

Decimal 
(Given) 

(?) 
(Given) 

Second  No. 

(?)* 

(Given) 

(Given)t 

Sum 
(Given)t 

Difference 
(?)* 

(Given) 

Base 

Rate  per 
cent. . . 

Rate 

Rate 

<j    Rate.  I 

Rate 

Rate 

Rate 

Rate 

Rate 

Rate 

Percentage 
Loss  or 
Gain 

Sum 
Selling 
Price. . . 

3.  Profit  & 

Loss 

4.  Trade  Dis- 

Cost  Price 

List  Price 

rCost  Price(  in"1 
1       buying)    . .  I 
\  Selling    Price  f 
L      (in   selling)^ 

Par  Value 

Sum  Insured.. . 
Assessed  Value. 

Principal 

Amount  Due  on 
Note 

Difference 
Selling 

Price 
Sel'mg 

Price 

5.  Commission 

Commission 

Amount 

Remitted 

-    Taxes 

Tax   

Interest..  . . 

Q.   Bank  Dis- 

10.  Exchange 

Face  of  Draft... 

Premium 
Discount. 

Cost 

Cost 

*Any  one  of  these  terms  may  be  required. 
tAny  one  of  these  terms  may  be  known. 

4.  Profit  and  Loss.  There  is  no  necessity  for  treating 
examples  in  profit  and  loss  t-s  though  they  were  in  a  new 
subject.  Nearly  every  boy  and  girl  knows  enough  of  buying 
and  selling  at  a  loss  or  gain,  so  that  problems  in  this  topic 
may  be  given  in  connection  with  others  in  percentage,  with- 
out even  explanatory  comment.  When  the  topic  Profit  and 
Loss  is  reached  in  the  arithmetic,  it  becomes  a  review  lesson 
merely. 

5.  Trade  Discount.  "Wholesale  dealers  publish  catalogues 
of  their  goods  and  usually  quote  retail  prices  which,  however, 
are  subject  to  change.  To 'their  customers  wholesalers  are  in 
the  habit  of  giving  a  discount  reckoned  at  a  certain  per  cent 
"off"  those  list  prices.  The  computation  of  that  discount  is 
simply  an  instance  of  Problem  A  in  percentage.  But  two  or 
more  of  these  trade  or  commercial  discounts  are  sometimes 
quoted  on  the  same  article,  and  when  this  is  done  a  new 
application  of  the  problem  arises.     Here  is  an  illustration: 

What  is  the  net  amount  of  a  bill  of  goods,  the  list  pri^^e  of 
which  is  $540,  discounted  25%  and  15%  off  for  cash? 

Solution:  25%  =  t1.  $540  — i  of  $540=^405,  the  amount 
of  the  bill  after  the  first  discount,  and  the  base  upon  which 
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the  second  discount  is  computed.  Then:  $405  —  15%  of 
$405=  $344.25,  the  net  amount  of  the  bill. 

Observe  that  this  is  not  the  same  as25%  +  i5%=4o%on 
the  list  price.  The  latter  would  be  the  better  terms,  for 
$540-40%  of  $54o=$324.  $344. 25-$324  =$20.25,  balance 
in  favor  of  the  second  method. 

The  only  point,  then,  upon  which  the  teacher  will  need  to 
dwell  is  that  the  difference  after  one  discount  becomes  the 
base  upon  which  the  next  is  reckoned. 

6.  Commission.  Oftentimes  when  one  person  transacts 
business  for  another  he  receives  as  his  pay  a  certain  per  cent 
of  the  amount  of  money  used  in  the  transaction;  if  he  buys, 
he  receives  his  commission  on  the  cost  price;  if  he  sells,  his 
commission  is  reckoned  on  the  selling  price.  This  changing 
base  is  what  breeds  most  of  the  confusion  that  arises,  for 
pupils  are  inclined  to  associate  base  with  cost  price  exclu- 
sively. Keep  foremost  the  idea  that  the  agent  should  be 
paid  for  what  he  does,  and  that  the  measure  of  what  he  does 
is  the  money  he  pays  out  when  he  buys  for  his  employer,  and 
the  money  he  receives  when  he  sells  for  his  employer. 

The  conditions  that  give  most  trouble  are  typified  in  the 
following  problem,  an  impractical  one,  not  often  arising  in 
business : 

If  I  sent  an  agent  $512.50  with  which  to  buy  goods  and 
pay  his  commission  of  2-^-%,  how  much  does  the  agent  invest 
in  goods? 

The  key  to  the  example  is  again  the  fact  that  the  com- 
mission is  charged  on  the  cost  price  of  the  goods ;  that  is,  the 
cost  price  of  the  goods  is  the  base,  or  100%.  Accordingly, 
the  money  I  send  is  100%,  +2i%  =  io2*%  of  the  amount  to 
be  expended.    Therefore,  we  have  an  example  of  Problem  C: 

io2i%  of  the  amount  to  be  invested  by  the  agent  =$512.50. 
I  %     "  "  "  "  "  "      =     $5- 

100  %=$5oo,  the  amount  expended  for  goods. 

7.  Insurance,  Taxes  and  Duties.  Pupils  who  understand 
the  percentage  problems  will  have  no  difficulty  in  solving  the 
questions  in  these  subjects.    The  burden  on  the  teacher  now 
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is  to  make  the  subjects  real  to  the  pupil.  All  are  practical, 
and  everyone  should  know  about  them.  To  find  out  how 
property  is  assessed  in  your  locality  and  what  the  rates  of 
taxation  are,  and  to  compute  taxes  on  local  property  holdings 
are  methods  of  securing  the  interest  of  your  pupils.  You  can 
get  an  insurance  policy  blank  from  an  agent,  and  read  it  with 
your  class;  you  can  find  the  local  rates  and  the  pupils  can 
make  questions  in  local  insurance.  Duties  may  be  related  to 
lessons  in  history  and  geography. 

8.  Interest.  Unless  the  subject  is  complicated  by  artificial 
difficulties,  interest  never  gives  the  pupils  any  great  amount 
of  difficulty.  It  is  the  simplest  kind  of  an  application  of 
percentage,  and  the  introduction  of  time  as  a  factor  need 
cause  no  trouble  (Section  2). 

Call  attention  to  the  fact  that  in  business  transactions 
involving  interest  a  year  consists  of  twelve  months  of  thirty 
days  each.  This  is  the  legal  year,  but  pupils  will  see  that  it 
is  not  an  exact  year.  After  the  pupils  have  learned  to  com- 
pute interest  by  ordinary  methods  they  can  solve  for  them- 
selves problems  in  exact  interest  when  their  attention  is  called 
to  the  fact  that  the  term  applies  to  interest  in  which  the  year 
is  considered  as  three  hundred  sixty-five  days,  that  is,  its 
exact  length.  There  is  no  need  of  making  a  new  topic  of  this 
subject,  and  no  more  time  need  be  spent  upon  it  than  is 
necessary  to  show  what  constitutes  exact  interest  and  how 
it  differs  from  legal  interest. 

But  one  problem  need  be  raised  in  compound  interest,  and 
that  is  the  simple  one  of  finding  the  interest.  But  one  new 
fact  is  it  necessary  for  the  pupil  to  learn,  namely,  that  com- 
pound interest  means  adding  interest  to  principal.  If  it  is 
required  to  find  the  compound  interest  for  a  considerable 
length  of  time,  pupils  may  easily  be  led  to  see  that  this  com- 
pound interest  is  the  difference  between  the  original  principal 
and  the  final  amount.  Some  of  the  old  arithmetics  gave 
many  complicated  examples  in  this  subject  which  were  im- 
practical and  unnecessary  and  which  have  been  omitted  from 
most  of  the  later  books. 
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At  first  the  teacher  will  content  herself  with  giving  but 
one  method  of  finding  interest,  but  later  the  pupils  should 
learn  one  or  two  other  methods  and  be  shown  in  what  type 
of  examples  each  method  is  most  advantageous.  It  is  safe 
to  repeat  here  a  principle  that  we  have  often  alluded  to, 
namely,  that  when  a  pupil  is  engaged  in  learning  new  terms 
and  new  processes,  the  examples  to  be  solved  must  be  exceed- 
ingly simple;  but  that  after  the  facts  and  principles  become 
familiar,  attention  may  be  concentrated  on  short  processes 
and  harder  problems. 

9.  Partial  Payments.  This  subject  has  many  times 
proved  troublesome,  but  principally  owing  to  the  fact  that 
the  problems  are  necessarily  long  and  that  pupils  are  deficient 
in  skill  in  carrying  out  the  ordinary  computations.  Some- 
times pupils  have  been  confused  by  having  two  or  three  dif- 
ferent methods  introduced  to  their  attention.  It  is  necessary 
to  learn  one  method  and  learn  it  well,  and  that  method  is  the 
one  which  is  legal  in  the  state  where  the  pupil  lives.  In  the 
great  majority  of  cases  this  will  prove  to  be  what  is  known 
as  the  United  States  Rule.  This  is  one  of  the  rules  which 
must  be  learned  because  it  is  a  rule  in  a  legal  sense;  that  is, 
the  courts  have  decided  that  when  partial  payments  are 
made  on  notes,  the  payments  shall  be  applied  in  a  certain 
definite  manner. 

After  pupils  have  learned  the  legal  rule  they  should  be 
given  a  great  many  simple  problems,  so  graded  that  they  do 
not  present  more  than  one  difficulty  at  a  time.  Most  arith- 
metics contain  too  few  problems  and  go  too  quickly  from 
simple  ones  of  two  or  three  steps  to  long  and  complex  ones. 
It  really  happens  in  business  that  examples  of  partial  pay- 
ments are  exceedingly  long  and  tedious,  but  such  should  not 
be  presented  until  the  pupil  has  thoroughly  mastered  every 
step  of  the  process,  and  this  he  can  do  best  through  examples 
in  which  the  numbers  have  been  so  chosen  that  there  will  be 
no  complications  in  figures.  As  soon,  however,  as  a  process  is 
famihar,  this  topic  should  be  one  of  those  made  most  real  and 
vital  to  the  pupils.    Pupils  can  bx-ing  the  data  of  notes  in  the 
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possession  of  their  parents,  and  these  data  can  be  made  the 
basis  for  interesting  problems.  At  the  same  time  a  large 
amount  of  drill  should  be  given  in  the  writing  of  legal  prom- 
issory notes,  so  no  pupil  can  possibly  leave  the  subject  until 
he  knows  what  are  the  essentials  of  a  valid  note  and  what  is 
the  legal  phraseology.  It  is  an  instance  of  poor  teaching  for 
a  pupil  to  leave  the  grammar  school  and  not  be  able  to  write 
a  legal  note  or  to  detect  the  flaws  in  notes  that  are  not  valid. 

After  the  student  has  become  very  familiar  with  the  legal 
method,  he  should  be  given  one  of  the  others  for  comparison. 
As  the  legal  process  is  almost  invariably  the  United  States 
Rule,  the  other  one  should  be  that  which  is  usually  known  as 
the  Merchants'  Rule.  By  this  rule  interest  is  computed  on  the 
face  of  the  note  till  the  time  it  is  paid  and  the  sum  is  added 
to  the  face  of  the  note.  Interest  is  then  computed  on  each 
of  the  payments  from  the  time  it  is  made  until  the  note  is 
paid,  and  the  sum  of  all  the  amounts  of  these  payments  is 
taken  from  the  sum  of  the  principal  and  interest,  the  difference 
being  the  amount  due.  Several  examples  should  be  given  in 
which  the  comparison  is  made  between  the  two  methods,  and 
pupils  should  be  asked  to  determine  which  is  the  more  equi- 
table to  both  parties  interested.  The  Merchants'  Rule  is 
frequently  used  for  small  notes  due  in  less  than  a  year. 

10.  Banking.  The  treatment  which  is  given  to  the  sub- 
ject of  banking  will  depend  largely  upon  the  character  of  the 
arithmetic  used,  but  in  any  case  that  phase  of  banking  which 
is  most  important  for  the  pupil  is  the  one  which  he  is  almost 
certain  to  meet  in  his  everyday  life.  More  and  more,  banks 
are  becoming  places  of  deposit  in  which  people  keep  their 
funds  and  from  which  they  pay  their  bills  by  means  of  checks. 
Accordingly,  every  child  should  be  instructed  in  methods  of 
depositing  money,  in  forms  of  checks,  in  the  commercial  value 
of  checks  and  in  the  responsibility  of  the  parties  whose  names 
appear  thereon.  It  is  quite  possible  that  the  arithmetics  con- 
tain very  little  on  this  subject.  If  so,  the  teacher  should  go 
to  the  nearest  banks  and  obtain  from  them  deposit  slips, 
passbooks,  blank  checks  and  the  other  forms  which  are  in 
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common  use.  The  banker  will  be  glad  to  give  the  teacher 
a  small  supply  and  will  doubtless  take  pains  to  explain  the 
use  of  them. 

As  a  problem  in  arithmetic  it  is  but  a  brief  step  from 
paying  by  a  check,  locally,  to  paying  at  a  distance  by  bank 
draft,  and  from  this  to  foreign  bills  of  exchange  is  another 
single  step.  The  teacher  will  find  what  the  local  custom  is 
in  regard  to  the  charge  for  drafts  and  for  exchange  and  then 
ask  the  pupils  to  solve  problems  accordingly.  As  a  matter 
of  fact,  banks  are  sometimes  very  liberal  with  their  regular 
customers  in  the  matter  of  drafts,  while  in  other  cases  they 
hold  strictly  to  their  rates  and  charge  a  fixed  amount  for 
drafts  of  certain  size,  or  a  regular  percentage  on  the  face  of 
the  draft. 

The  only  other  phase  of  banking  which  need  be  considered 
in  the  grammar  grades  is  that  of  borrowing  money  from  a 
bank.  Here,  by  careful  explanation,  a  teacher  can  avoid 
confusion,  if  she  lays  stress  upon  the  fact  that  ordinary  bank 
discount  is  interest  on  the  amount  which  is  to  be  collected 
at  the  maturity  of  the  note  and  that  this  interest  is  collected 
in  advance  under  the  name  of  bank  discount.  Naturally, 
if  the  note  which  is  discounted  does  not  bear  interest,  the 
face  of  the  note  is  the  base  upOn  which  the  discount  is  reck- 
oned. If  the  note  bears  interest,  the  basis  upon  which  the 
discount  is  reckoned  is  the  amount  of  the  note  at  maturity. 
Another  phase  of  this  subject  brings  in  Problem  C  of  per- 
centage. This  is  the  case  when  a  person  wishes  to  borrow  a 
certain  sum  from  a  bank.  He  must  then  make  out  his  note 
for  a  larger  sum,  to  be  determined  by  the  methods  of  Problem 
C.  Even  here,  however,  the  practice  in  banks  is  not  uniform, 
and  frequently  if  a  man  wishes  to  borrow  money  at  the  bank 
he  is  told  that  in  order  to  get  a  certain  sum  he  must  make 
out  his  note  for  another  certain  sum  which  is  not  necessarily 
the  exact  amount  as  determined  by  the  ordinary  rules  of  bank 
discount.  In  a  majority  of  states  days  of  grace  are  no  longer 
allowed.  The  teacher  should  find  out  what  is  the  local  prac- 
tice and  then  have  the  pupils  solve  examples  accordingly. 
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11.  Paying  Money  at  a  Distance.  While  the  class  is 
studying  the  subject  of  exchange,  or  rather,  in  advance  of 
that  time,  instruction  should  be  given  in  other  common 
methods  by  which  money  may  be  sent  to  a  distance.  Besides 
the  methods  by  check  and  bank  draft,  referred  to  above, 
money  may  be  sent  safely  through  the  postoffice  and  through 
express  companies.  The  teacher  should  go  to  the  postofhce 
or  send  some  one  of  her  pupils  to  obtain  the  blanks  which  are 
necessary,  to  learn  how  and  at  what  expense  letters  may  be 
registered  and  how  money  may  be  sent  by  postoffice  money- 
order.  Postmasters  are  so  much  troubled  by  the  ignorance 
of  people  who  wish  to  send  money  that  they  are  usually  very 
glad  to  give  out  the  information  and  will  supply  all  the  blanks 
that  are  necessary  to  make  classes  understand  the  processes. 
The  necessity  of  this  instruction  was  emphasized  by  Post- 
master-General Meyer,  who,  while  a  member  of  President 
Roosevelt's  cabinet,  strongly  urged  teaching  the  children  in 
the  public  schools  how  to  use  the  mails. 

Currency  may  be  sent  through  an  express  company  in 
much  the  same  manner  that  it  is  sent  in  a  registered  letter, 
and  the  large  express  companies  also  have  express  money- 
orders  which  they  sell  at  a  fixed  charge  proportionate  to  the 
amount.  From  the  nearest  express  office  the  teacher  may 
obtain  the  blanks  and  the  instruction  which  is  necessary  to 
make  this  subject  clear  to  her  pupils,  if  she  does  not  already 
understand  it.  Time  cannot  be  more  profitably  spent  than 
in  learning  these  common  business  customs. 

12.  Stocks  and  Bonds.  The  subject  of  stocks  and  bonds 
is  one  of  increasing  importance,  and  before  pupils  leave  the 
grammar  school  they  ought  to  understand  what  corporations 
are,  how  they  are  formed,  how  stock  is  issued  and  how 
handled  in  the  market.  If  people  understood  these  matters 
a  little  more  thoroughly  there  would  be  fewer  cases  in  which 
money  is  thrown  away  by  foolish  investment ;  but  the  subject 
is  too  great  to  be  treated  satisfactorily  in  the  public  schools. 
However,  much  can  be  done  that  is  worth  while,  if  the  teacher 
presents  the  subject  concretely  and  gives  the  greater  portion 
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of  the  time  to  making  the  pupils  understand  the  different 
terms  which  are  always  before  the  newspaper  reader. 

Bonds  differ  from  stocks  in  that  the  holders  of  stocks  are 
the  owners  of  the  property,  while  the  holders  of  bonds  are 
the  creditors  of  the  property.  In  other  words,  stocks  are 
certificates  showing  that  the  holder  owns  a  certain  part  of  a 
business  enterprise;  bonds  are  certificates  showing  that  a 
certain  enterprise  owes  money  to  the  holder.  The  interest 
on  tends  is  a  fixed  per  cent  of  their  par  value.  The  interest 
on  stocks  (dividends)  fluctuates  with  the  success  of  the 
enterprise,  but  is  reckoned  as  a  per  cent  of  the  par  value. 
The  solution  of  problems  is  a  matter  of  comparative  unim- 
portance. 

The  complicating  feature  in  arithmetical  stock-buying 
problems  is  the  brokerage,  for  pupils  are  frequently  con- 
fused by  the  fact  that  the  brokerage  is  computed  on  the  par 
value  of  the  stocks,  in  both  buying  and  selling  transactions, 
and  not  upon  the  market  value;  consequently,  the  actual  cash 
in  the  transaction  is  not  always  the  base.  This  does  not  seem 
unreasonable  when  one  stops  to  think  of  the  fluctuations  in 
value  that  any  stock  may  undergo  even  in  the  course  of  a 
single  day. 

Out  of  these  conditions  come  numerous  problems  which 
always  confuse  young  students  more  or  less,  but  which  will 
be  rendered  comparatively  simple  if  the  teacher  will  insist 
that  the  pupils  take  one  step  at  a  time  and  remember  the 
facts  we  have  stated  above. 

To  illustrate  the  most  troublesome  complications,  we 
explain  three  simple  problems: 

1.  If  a  one-hundred-dollar  4%  bond  was  purchased  at  par, 
what  per  cent  would  it  yield  on  investment? 

The  4%  interest  which  the  bond  bears  is  reckoned  on  the 
par  value.  As  the  bond  was  purchased  at  par  and  the  interest 
is  reckoned  at  par,  an  interest  of  4%  is  yielded  on  the  invest- 
ment. 

2.  If  a  4%  bond  was  purchased  at  150,  what  per  cent 
would  it  yield  on  the  investment? 
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This  bond  yields  4%  on  its  par  value,  that  is  $4  on  the 
hundred,  but  the  bond  was  purchased  for  $150.  Accordingly, 
the  interest  yielded  is  $4  on  $150.  This  is  an  appHcation 
of  Problem  B,  which  shows  the  interest  to  be  2§%. 

3.  If  a  4%  bond  was  purchased  at  50,  what  per  cent  would 
it  )deld  on  the  investment? 

As  in  the  two  preceding  examples,  the  4%  interest  is  on 
the  par  value,  consequently  the  interest  on  the  bond  is  $4. 
As  the  bond  was  purchased  at  $50,  it  cost  the  purchaser  but 
$50.     $4  interest  on  $50  is  8%  on  the  investment. 

LONGITUDE    AND   TIME 

13.  The  Comparison.  If  in  the  geography  classes  the  pupils 
are  taught  what  longitude  is  and  then  understand  the  changes 
of  day  and  night  that  are  brought  about  by  the  rotation  of 
the  earth  upon  its  axis,  there  will  be  no  difficulty  in  giving 
the  arithmetical  knowledge  necessary  in  order  to  compare 
longitude  and  time.  In  some  of  the  older  arithmetics  much 
is  included  under  this  head  that  may  profitably  be  omitted, 
yet  some  few  facts  are  important.  The  pupils  must  know  that 
at  any  given  moment  places  lying  to  the  east  of  a  given  point 
show  time  later  in  the  day,  and  places  west  of  that  given 
point  show  time  earlier  in  the  day.  For  every  fifteen  degrees 
of  difference  in  longitude  a  difference  of  one  hour  of  time  is 
made.  Knowing  the  difference  of  longitude,  the  difference 
of  time  may  easily  be  ascertained.  When  pupils  understand 
this  thoroughly  and  can  find  the  difference  in  time,  they 
have  all  the  arithmetical  knowledge  necessary;  but  there  are 
two  other  subjects  that  are  so  intimately  connected  with  this 
that  the  facts  concerning  them  should  be  made  known.  As 
these  are  not  given  in  all  arithmetics,  they  are  discussed 
briefly  in  the  next  two  sections. 

14.  Standard  Time.  In  so  large  a  country  as  the  United 
States  the  difference  in  time  occasioned  by  difference  in 
longitude  naturally  bred  much  confusion  among  the  rail- 
roads; so  in  18S3  a  standard  time  system  was  introduced  by 
them  and  adopted  very  general^  by  the  people.     Certain 
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meridians  fifteen  degrees  apart,  beginning  at  sixty  degrees 
west  of  Greenwich,  have  been  established  as  standard  meri- 
dians, and  places  seven  and  one-half  degrees  east  or  seven 
and  one-half  degrees  west  of  the  standard  meridian  are  said 
to  have  the  same  time  as  that  on  the  standard  meridian. 
Trains  traveling  east  or  west  change  the  time  one  hour  at  a 
point  near  to  this  standard  meridian. 

Standard  time  is  exact  time  only  on  the  standard  meri- 
dians; at  places  seven  and  one-half  degrees  east  or  west  of 
the  standard  meridian  it  varies  a  half  hour  from  actual  time. 
Convenient  as  standard  time  may  be  to  the  railways,  it  is  in 
places  midway  between  standard  meridians  rather  incon- 
venient. Towns  located  in  such  longitude  frequently  keep 
two  times,  known  as  sun  time  and  standard  time.  Chicago 
and  New  York  are  so  near  the  established  meridians  that 
each  keeps  standard  time  exclusively. 

15.  International  Date  Line.  If  a  person  were  to  travel 
completely  around  the  earth  from  west  to  east  he  would 
appear  to  gain  a  day ;  if  he  should  travel  completely  around 
from  east  to  west  he  would  appear  to  lose  a  day.  This  fact 
would  bring  about  a  great  deal  of  confusion,  especially  among 
sailors,  were  it  not  for  the  fact  that  nations  have  agreed  to 
call  the  meridian  i8o°  W.  from  Greenwich  the  international 
date  line,  or  the  place  from  which  the  days  start.  Vessels 
going  east  will  count  the  day  on  which  they  reach  the  meri- 
dian i8o°  W.  twice,  and  vessels  going  west  will  skip  one  day 
as  they  cross  this  international  date  line.  For  instance,  if 
a  ship  sailing  west  crosses  the  line  on  a  Monday,  the  next 
day  is  Wednesday;  if  sailing  east  it  crosses  the  Hne  on  Mon- 
day, it  counts  the  next  day  Monday  also.' 

POWERS   AND   ROOTS 

16.  Roots  and  Powers.  Square  root  and  cube  root  are 
recognized    as    two    rather    difficult    subjects   in    the    upper 

1  While  theoretically  the  date  should  change  on  the  i8oth  meridian,  for  practical 
purposes  the  line  is  extended  eastward  about  zo"=  on  the  s^d  parallel  in  north  latitude, 
so  as  to  include  the  entire  group  of  the  Aleutian  Islands  in  the  same  date;  and  it 
e.xtends  eastward  about  the  same  distance  on  the  43rd  parallel,  south  latitude,  to 
include  the  New  Zealand  group  of  islands. 
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grammar  grades,  but  so  much  of  the  two  as  is  really  necessary 
may  be  taught  with  considerable  ease.  When  the  time 
arrives  for  introducing  the  subjects,  the  pupils  should  be 
given  enough  general  exercises  to  fix  the  idea  of  powers  and 
roots  thoroughly  in  mind.  This  may  best  be  done  by  show- 
ing that  a  power  is  a  number  composed  of  equal  factors,  and 
that  the  root  is  one  of  the  equal  factors  of  a  number.  When 
the  number  contains  two  equal  factors  it  is  a  square,  and 
one  of  its  factors  is  its  square  root;  if  the  number  contains 
three  equal  factors  it  is  a  cube,  and  one  of  its  factors  is  its 
cube  root;  if  the  number  contains  four  equal  factors  it  is  a 
fourth  power,  and  one  of  its  factors  is  a  fourth  root. 

Abundant  examples  may  be  given  in  which  roots  are  to 
be  found  merely  by  the  application  of  the  following  prin- 
ciples of  factoring: 

1.  Find  the  square  root  of  441. 

=  V2lX2I 
=        21 

2.  Find  the  cube  root  of  216. 

^^216  =  1^2X2X2X3X3X3 

=^2X3X2X3X2X3 
=  1^6X6X6 
=  6 

3.  Find  the  fourth  root  of  256. 

^^256=1/^2X2X2X2X2X2X2X2 

=y  4X4X4X4 
=     4 

4.  Find  the  fifth  root  of  7776. 


i^tTt^  ='^'^2  X  2X2X2X2X3X3X3X3X3 
=1/^2X3X2X3X2X3X2X3X2X3 
=1/^6X6X6X6X6 
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17.  Square  Root.  After  pupils  understand  the  meaning 
of  roots  and  are  able  to  find  any  root  of  simple  numbers 
easily  factorable,  a  method  may  be  presented  for  finding 
the  square  root  of  a  number  which  is  not  easily  factorable. 
There  are  two  ways  of  introducing  this  subject;  one  is  the 
algebraic  method,  and  the  other  may  be  called  the  method 
by  diagram.  Each  of  the  two  results  in  the  development 
of  the  same  rule,  and  they  are  sufficiently  explained  in  most 
arithmetics.  While  at  the  beginning  it  may  be  wise  to  con- 
fine the  attention  of  the  class  to  the  development  of  the  rule, 
the  ultimate  aim  of  the  teacher  should  be  the  understand- 
ing of  the  underlying  principles.  '  Pupils  should  be  kept  at 
the  demonstration  until  the  rule  is  clearly  developed,  and 
then  they  should  be  led  to  learn  the  rule  and  should  practice 
its  use  until  it  becomes  thoroughly  automatic.  The  follow- 
ing explanation  shows  how  the  rule  should  be  applied  and 
shows  the  best  form  for  the  work: 

Extract  the  square  root  of  55225. 

Pointing  the  number  off  into  periods  of  two  figures  each 
(5'52'2  5),  we  find  that  there  are  three  periods  and  conse- 
quently know  there  will  be  three  figures  in  the  root. 

We  see  that  in  the  left-hand  period,  5,  the  largest  perfect 
square  is  4,  of  which  the  square  root  is  2. 

Write  the  example  thus: 

5'52'25|2_ 

4 (placing  the  square  of  the  first  figure  of  the  root 

152  under  the  first  period  in  the  power.) 

(subtracting,    and    bringing    down    the    second 
period.) 

Making  a  trial  divisor  by  taking  twice  the  root  already 
found  (2X2=4),  we  find  it  contained  in  15  about  3  times, 
the  second  figure  in  the  root.  Annexing  this  figure  to  the 
trial  divisor,  we  have  23  for  the  complete  divisor.  Multiply- 
ing this  by  the  second  figure  of  the  root  and  subtracting 
from  the  dividend,  we  have  23  for  a  remainder,  to  which 
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we  annex  the  last  period  in  the  root,  making  2325  for  the 
new  dividend.     Keep  the  example  in  this  form: 


5  52  25|23 
4 


2X2  =4 
_3 
43 


152 


129 


2325 


Making  a  second  trial  divisor  by  taking  twice  the  root 
already  found  (2X23=46),  we  find  it  contained  in  2325 
about  5  times,  which  we  may  place  temporarily  as  the  third 
figure  in  the  root.     Completing  the  second  trial  divisor  by 


Fig.  1. 

annexing  this  third  figure  of  the  root,  we  have  465  as  the 
complete  second  divisor.  Multiplying  this  by  the  third 
figure  in  the  root  and  subtracting,  we  find  no  remainder. 
Thus,  we  know  that  55225  is  a  perfect  square,  and  that  235 
is  its  square  root. 
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The  example  will  appear,  when  completed,  in  this  form: 


5'52'25]235 


2X2=   4 

152 

3 

129 

2X23=46 

2325 

^5 

465 

2325 

18.  Applications  of  Square  Root.  This  principle  can  be 
demonstrated  in  two  ways,  both  of  which  pupils  of  an  eighth 
grade  can  understand. 

(i)  Have  the  pupils  construct  a  right  triangle,  ABC  (Fig.  i), 
whose  base  is  4  inches  and  whose  altitude  is  3  inches.  Con- 
struct squares  upon  each  of  the  three  sides  so  they  will  not 
overlap  each  other,  forming  the  squares  AB,  AC  and  BC. 
Divide  each  square  into  square  inches;  count  the  square 
inches  in  each.     What  does  this  prove? 

(2)  Draw  two  equal  squares,  as  i  and  2  in  the  illustra- 
tion below.  From  any  corner  of  2,  going  around  in  the  same 
direction,  lay  off  equal  distances  by  dots.     Connect  these 


Fig.  2. 


dots,  as  in  3,  and  shade  the  triangles  thus  laid  off.  Apply 
these  triangles  to  i  so  as  to  make  4.  You  will  notice  that 
3  contains  one  square  and  four  equal  right  triangles;  4  con- 
tains two  squares  and  four  equal  right  triangles.  How  do 
the  right  triangles  in  4  compare  in  size  with  those  in  3  ?  The 
square  in  3  is  the  square  upon  which  side  of  the  right  tri- 
angle?    The  large  square  in  4  is  the  square  upon  which  side 
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of  the  right  triangle?  The  small  square  4  is  the  square  upon 
which  side  of  the  right  triangle?  Prove  that  the  area  of 
these  two  squares  is  equal  to  the  area  of  the  square  in  3. 

Construct  other  triangles  of  different  sizes.  Do  these, 
when  measured,  prove  the  same  principle? 

This  principle  may  be  applied  in  a  variety  of  examples 
which  will  give  the  pupils  excellent  practice  drill  in  measur- 
ing. They  can  find  the  diagonals  of  windows,  doors,  desks, 
books,  etc.,  from  actual  measurement. 

19.  Cube  Root.  It  is  doubtful  whether  it  is  wise  in  ordinary 
grammar  schools  to  teach  cube  root  by  any  other  method 
than  that  of  factoring,  as  described  in  Section  16;  but  some 
schools  may  require  other  methods  to  be  taught,  and  some- 
times strong  classes  will  find  good  exercise  in  finding  roots  of 
this  degree.  The  ordinary  rule  may  be  used  in  such 
cases  and  its  demonstration  left  entirely  to  algebra,  or  the 
teacher  may  illustrate  the  truth  of  the  rule  by  the  use  of 
blocks.  The  following  table  shows  a  comparison  of  the 
rules  for  square  and  cube  root  and  may  be  helpful  in  fixing 
both  in  mind: 


Square  Root 

Cube  Root 

Pointing  Off 

Periods  of  2  Figures  Each 

Periods  of  3  Figvires  Each 

First    figure   in 
the  root 

The  square  root  of  the  largest 
perfect    square   in    the    left- 
hand  period. 

The  cube  root  of  the  largest 
perfect  cube  in  the  left-hand 
period. 

First  Subtra- 
hend. 

The   largest   perfect   square   in 
the  left-hand  period. 

The  largest  perfect  cube  in  the 
left-hand  period. 

Trial  Divisor. 

Twice  the  root  already  found. 

Three  times  the  square  of  the 
root  already  found,  consid- 
ered as  tens. 

Comrleting  the 
Trial  Divisor 

Annexing  the  new  figure  of  the 
root. 

Adding  (a)  three  times  the  prod- 
uct of  the  root  found,  con- 
siJered  as  tens,  by  the  now 
fi.Ture.  (b)  The  square  of  the 
new  figure. 

THE   METRIC    SYSTEM 

20.  The  Units.  As  the  metric  system  is  in  use  in  all  coun- 
tries of  the  world  excepting  Great  Britain  and  the  United 
States,  it  seems  that  as  a  matter  of  information  pupils  ought 
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to  understand  what  it  is  before  they  leave  the  grammar 
school;  beyond  this,  time  should  seldom  be  spent  upon  it. 
If  it  is  taught  at  all,  it  should  so  be  taught  as  to  be  of  some 
practical  value.  To  accomplish  this,  the  system  should  be 
introduced  without  any  reference  whatever  to  the  ones  now 
in  use  in  this  country.  The  teacher  should  be  familiar  witli 
the  metric  system,  and  the  pages  devoted  to  it  are  especially 
for  her  benefit. 

The  first  step  is  to  give  the  historical  introduction,  to 
show  how  the  fundamental  unit,  the  meter,  was  derived,  and 
to  fix  the  idea  of  its  actual  length.  This  can  be  done  only 
by  a  meter  stick  or  tape.  Pupils  will  notice  that  it  is  not  far 
different  from  a  yard  in  length,  but  at  first  no  definite  com- 
parison need  be  made. 

It  is  possible  that  a  decimeter  measure  is  given  in  your 
arithmetic,  but  if  you  have  nothing  of  the  kind,  you  can 
make  a  meter  stick  by  taking  a  strip  of  wood  39 1  inches  long. 
Divide  it  into  ten  equal  parts.  These  parts  are  decimeters. 
Divide  one  decimeter  into  ten  equal  parts.  These  parts 
are  centimeters.  Divide  one  centimeter  into  ten  eqvial  parts 
These  parts  are  millimeters. 

The  second  step  is  to  show  how  the  units  of  capacity 
(liter)  and  weight  (gram)  are  derived  from  the  unit  of  length 
and  to  fix  the  idea  of  those  units  by  actual  measures  of  ca- 
pacity and  weight.  Here,  again,  the  pupils  will  note  that 
the  liter  is  about  the  same  as  a  quart,  but  that  fact  is  now 
merely  incidental. 

One  of  the  pupils  can  make  for  you  a  cubical  box  of  wood 
one  decimeter  on  a  side  (interior  measure).  This  can  be  used 
for  measuring  sand  and  grain,  to  give  the  idea  of  the  liter. 

One  of  our  common  five-cent  pieces  weighs  5  grams;  a 
silver  dollar  weighs  25  grams. 

As  a  third  step,  show  how  the  units  of  square  measure 
and  cubic  measure  are  derived  from  the  unit  of  length. 

21.  The  Tables.  After  the  pupils  have  gained  a  thorough 
comprehension  of  the  different  units,  the  tables  for  all  may 
be  given  as  one  by  stating  the  fact  that  each  unit  is  divided 
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into  tenths,  hundredths  and  thousandths,  and  that  each 
unit  is  multiplied  by  ten,  hundred,  thousand  and  ten  thou- 
sand. 

Again,  these  units  are  all  named  by  attaching  a  prefix  to 
the  name  of  the  unit.  The  prefixes  showing  fractional  parts 
of  the  units  are  derived  from  the  Latin,  and  those  showing 
multiples  of  the  unit  are  derived  from  the  Greek.  These 
facts  may  be  fixed  in  the  mind  if  presented  in  the  following 
form: 

The  Units:    Meter,  square  meter,  cubic  meter,  liter,  gram. 

i  meter 
liter 
gram 

!  meter 
liter 
gram 
r  meter 
One-thousandth  of  the  Unit :    Milli-  <  liter 

Cgram 
To  construct  the  table  of  multiples  of  the  unit,  use  the 
Greek  prefixes,  deka-  (ten),  hecto-  (one  hundred),  kilo-  (one 
thousand),  myria-  (ten  thousand). 

When  these  facts  are  thoroughly  understood,  pupils  may 
be  told  that  not  all  these  denominations  are  in  practical  use 
and  they  may  be  called  upon  finally  to  learn  only  those 
denominations  which  are  common. 
Linear  Measure: 
Meter 

Millimeter  (.001  of  a  meter) 
Centimeter  (.01  of  a  meter) 
Kilometer  (1000  meters) 
Square  Measure: 
Square  meter 

Are  (square  dekameter;  100  square  meters) 
Hectare  (square  hectometer;  10,000  square  meters) 
Cubic  Measure: 

Cubic  meter  (called  stere,  in  measuring  wood) 
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Measure  of  Weight: 

Gram 

Kilogram  (looo  grams) 

Metric  Ton  (1,000,000  grams) 
Measure  of  Capacity: 

Liter 

22.  Comparisons  and  Equivalents.  After  the  pupils  have 
mastered  all  that  is  intimated  in  the  two  sections  preceding 
they  may  be  taught  to  compare  the  metric  system  with  our 
system,  and  in  doing  so  they  may  learn  the  following  equiva- 
lents : 

The  meter  equals  39.37  inches  (a  little  more  than  a  yard). 

Kilometer:   3280.8  feet  (nearly  f  of  a  mile). 

Hectare:    2-^  acres. 

Liter:    1.06  liquid  quarts. 

Gram:    15.4  grains. 

Kilogram:    2^  pounds  avoirdupois. 

It  will  be  convenient  in  solving  examples  to  have  for 
reference  a  table  of  equivalents  such  as  the  following: 


I  inch       = 

2 

•54 

centimeters. 

I  foot       = 

30 

.48 

centimeters. 

I  mile      = 

I 

.06 

kilometers. 

I  acre       = 

.4 

hectare. 

I  gallon  = 

3 

•785 

liters. 

I  bushel  =    , 

3524 

hectometers, 

The  pupils  should  be  taught  to  make  these  tables  of 
equivalents  themselves  from  the  standard  units,  meter,  liter 
and  gram.  In  fact,  it  is  necessary  only  to  remember  these 
three  in  order  to  transfer  any  measurement  from  one  system 
to  another. 

The  teacher  should  give  a  great  variety  of  practical  ex- 
amples in  the  metric  system.  Each  pupil  can  make  for  him- 
self a  decimeter  measure,  can  divide  it  into  centimeters  and 
milHmeters  and  then  can  find  the  dimensions  of  books,  scats, 
windows  and  other  surfaces  and  compute  areas  and  solid 
contents  of  various  spaces  and  objects  and  carry  out  in  the 
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metric  system  all  the  operations  of  mensuration  which  we 
commonly  give  in  our  own  tables.  As  was  said  at  the  begin- 
ning, there  is  no  use  in  teaching  this  subject  unless  enough 
practice  is  given  in  it  to  make  it  a  permanent  possession  of 
the  pupils. 

MENSURATION 

23.  Concrete  Work.  We  have  m.any  times  spoken  of  the 
imperative  necessity  of  making  work  in  arithmetic  concrete. 
Occasionally  teachers  are  found  who  think  that  the  mere 
giving  of  names  to  figures  makes  the  expression  concrete. 
In  reality,  2  bu.  is  no  more  concrete  as  an  expression  than 
is  2,  unless  the  abbreviation  bit.  really  indicates  a  measure 
of  which  the  reader  has  a  distinct  mental  conception.  From 
the  beginning  of  the  primary  department  mensuration  should 
be  concrete,  in  the  vital  sense  of  that  term,  and  this  can  be 
true  only  when  the  pupils  have  a  clear  conception  of  facts 
and  put  into  practice  the  principles  and  rules  which  they 
learn. 

Work  in  mensuration  is  not  difficult  and  rarely  occasions 
any  great  amount  of  trouble  to  pupils,  but  it  does  frequently 
run  so  into  abstractions  that  it  has  no  vital  importance  to 
the  mind  of  the  pupil.  A  boy  or  girl  learns  to  reduce  from 
one  denomination  to  another,  to  add,  subtract,  multiply  and 
divide  compound  numbers  of  various  kinds,  yet  throughout 
all  the  processes  he  may  have  no  conception  of  size,  quantity 
or  real  measiu-ement.  The  work  he  does  under  such  cir- 
cumstances is  merely  practice  which  gives  him  facility  in 
the  handling  of  abstract  numbers.  When  this  is  true,  one 
of  the  best  departments  of  the  arithmetic  has  lost  the  greater 
part  of  its  value. 

24.  Compound  Numbers.  From  the  beginning,  the  work 
in  compound  numbers  must  be  thoroughly  concrete.  Every 
pupil  must  have,  at  the  outset,  a  foot  rule  divided  into 
inches  and  fractions  of  inches.  With  this  rule  he  must  be 
taught  to  measure  lengths  for  which  the  foot  is  the  cus- 
tomary unit.     Teach  him  that  before  he  measures,  he  should 
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estimate  the  length.  Ask  him  to  draw,  without  measuring, 
lines  of  i  foot,  2  feet,  etc.,  in  length,  and  then  measure  them. 
It  is  only  by  such  constant  thinking  of  length  that  foot  really 
comes  to  have  a  distinctive  meaning. 

What  is  said  of  the  foot  holds  with  equal  propriety  in 
respect  to  the  inch,  the  yard  and  the  rod.  The  school- 
house,  the  schoolgrounds,  distances  across  streets,  distances 
between  trees,  etc.,  may  be  measured.  A  rod  should  be 
laid  ofE  on  the  sidewalk  or  in  the  room  and  paced  by  the 
children  until  they  can  get  the  distance  with  reasonable 
accuracy  in  other  places  without  measuring.  Quarter-mile, 
half-mile  and  mile  distances  should  be  laid  off  near  the 
schoolhouse,  and  pupils  should  pace  these  distances  until 
they  acquire  a  sense  of  relative  lengths.  Interest  can  be 
created  by  making  these  measurements  take  the  form  of 
contests.  To  illustrate,  the  class  may  be  told  each  to  start 
from  a  given  point,  to  walk  five  rods  and  mark  the  place 
where  he  stops ;  then  the  class  may  join  in  measuring  five  rods 
and  in  determining  whose  estimate  is  nearest  to  the  distance. 

In  measuring  capacity  one  set  of  measures  will  be  suffi- 
cient for  the  school,  but  at  least  one  set  should  be  there. 
Certainly  the  units  pint,  quart,  peck  and  gallon  must  be 
seen,  and  many  measurements  of  sand,  corn,  water  or  other 
material  must  be  made.  In  these  measures,  as  in  linear 
measures,  the  teacher  and  pupils  together  must  devise  an 
infinity  of  practical  problems  involving  the  measurement  of 
the  capacity  of  utensils  at  home  or  those  about  the  school- 
house. 

If  possible,  scales  should  be  obtained  and  weighing  done 
in  avoirdupois.  If  it  is  not  possible  to  bring  scales  to  school, 
doubtless  somewhere  in  the  vicinity  a  set  can  be  found  which 
pupils  may  use  or  at  least  see  in  operation. 

25.  Plane  Surfaces.  In  teaching  the  measurement  of 
plane  surfaces,  it  is  a  very  simple  matter  to  make  the  work 
concrete  if  pupils  are  taught  to  draw  the  figures  on  paper 
or  on  the  blackboard,  to  measure  the  dimensions,  and  to 
compute  the  areas  from  their  own  measurements. 
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The  measurement  of  plane  surfaces  is  based  on  the  measure- 
ment of  the  rectangle,  and  the  principles  for  finding  the 
area  of  different  figures  simply  reduce  these  figures  to  equiva- 
lent rectangles. 

The  unit  of  measure  in  finding  area  is  a  surface  unit, 
and  is  called  a  square  unit,  as  a  square  inch,  square  foot, 

B  square  yard,  etc.  The 
area  is  a  certain  number 
of  times  this  square  unit. 
A  square  unit  is  not  the 
product  of  linear  units. 
I  foot  multiplied  by  2 
feet  does  not  equal  2 
square  feet. 

(a)  Rectangle.  The 
first  step  in  finding  area 
is  to  demonstrate  that 
the  area  of  a  rectangle  is  equal  to  the  product  of  the 
number  of  square  units  in  one  dimension  by  the  other 
dimension. 

A  rectangle  4 
inches  long  and  i 
inch  wide  will  con- 
tain 4  sq.  in.;  if  3 
inches  wide,  it  will 
contain  4  sq.  in. 
X3  or  12  sq.  in. 

(b)  Rhombus. 
A  rhombus  or 
rhomboid   can    be  ^  ^  C  i" 

changed  to   an  equivalent  rectangle,   and   its  area  can   be 
found  in  the  same  manner. 

Find  the  area  of  the  quadrilateral  ABCD,  whose  length 
is  4  inches  and  whose  vertical  width  is  3  inches. 

Construct  the  vertical  line  AE.  Cut  the  triangle  ADE 
along  the  line  AE  and  apply  it  to  the  opposite  end  of  the 
figure  so  that  AD  shall  coincide  with  BC.     You  now  have 


Arithmetic  and  Algebra 


63 


the  rectangle  ABFE,  whose  area  is  equal  to  that  of  the  first 
figure  ABCD. 

(c)  Triangle.  A  triangle  is  also  readily  converted  into 
an  equivalent  rectangle.   (3) 

Construct  the  line  AD  perpendicular  to  CB  at  its  middle 
point;  cut  the  triangle 
ACD  along  the  line  AD 
and  apply  it  to  the  tri- 
angle ABD  so  that  AC 
will  coincide  with  AB. 
You  now  have  the  rec- 
tangle AEBD  whose 
area  is  equivalent  to 
that  of  the  triangle 
ABC. 

Notice  that  the  length 
of  the  rectangle  is  equal 

to  the  altitude;  and    its    breadth    is    equal    to    one-half  the 
base  of  the  triangle,  and  you  derive  this  principle: 

The  area  of  a  triangle  is  equal  to  one-half  the  area  of  a 
rectangle  having  the  same  base  and  altitude. 

(d)  Trapezoid.  The  trapezoid  is  a  combination  of  a 
rectangle  and  one  or  two  triangles,  according  to  its  form. 

Find  the  area  of  the  trapezoid  ABCD  whose  parallel 
sides  are  respectively  3  and  5  inches  and  whose  width  is  3 
inches. 

The  trapezoid  is  composed  of  the  rectangle  ABED  and  the 
triangle  BEC.  The  rectangle  measures  3  inches  on  a  side 
and  has  an  area  of  9  sq.  in.  The  triangle  has  an  altitude  of 
3  inches  and  a  base  of  2  inches ;  its  area  is  equal  to  the  product 
of  its  altitude  by  one-half  its  base — 3  sq.  in  ;  9  sq.  in.  -I-  3 
sq.  in.  =  12  sq.  in.,  area  of  ABCD.  Construct  FG  perpen- 
dicular to  EC  at  its  middle  point,  making  it  equal  to  BE. 
Prolong  AB  to  F.  Cut  the  triangle  HCG  along  the  line  GH, 
and  apply  it  to  HBF  so  that  BH  and  HC  will  coincide;  the 
pointy  G  will  fall  on  F,  and  the  triangle  HCG  is  equal  to  the 
triangle  HBF.    Therefore,  the  rectangle  AFGD  is  equal  to  the 
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trapezoid  ABCD.    The  length  of  the  rectangle  AFGD  =^^, 

2 

or  4  inches.     Therefore,   to  find  the  area  of  a  trapezoid, 


multiply  half  the  sum  of  the  parallel  sides  by  the  altitude,  and 
express  the  product  in  square  units. 

(e)  Circle.  The  rules  concerning  the  circle  are  some- 
times difficult  of  comprehension,  but  never  if  they  are  intro- 
duced objectively.  Concerning  circles,  there  are  two  impor- 
tant facts  that  the  pupil  must  know.  The  first  of  these  is  the 
ratio  which  the  circumference  bears  to  the  diameter.  This 
the  pupils  should  be  taught  to  find  for  themselves  by  actually 
measuring  the  diameter  and  the  circumference  of  perhaps  a 
dozen  different  circular  objects  and  finding  the  ratio  of  the 
diameters  to  the  circumferences.  If  the  pupils  are  accurate 
in  their  measurements,  they  will  find  that  the  average  of 
their  dozen  ratios  shows  that  the  circumference  is  about 
31^  times  the  diameter.  In  all  ordinary  computations  3] 
should  be  used  as  the  value  of  -n-. 

In  getting  the  diameter,  teach  the  pupils  to  measure 
several  times  in  several  directions,  being  careful  always  that 
the  rule  crosses  the  center.  The  diameter  is,  of  course,  the 
largest  cross-measurement  that  can  be  made. 

The  circumference  may  be  taken  with  a  tape  measure  or 
in  this  manner:  Make  a  small  dot  on  the  circumference  of 
the  circle  to  be  measured  and  a  similar  dot  on  a  flat  surface. 
Place  the  circle  on  the  flat  surface  so  that  the  dot  in  the 
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circumference  corresponds  to  that  on  the  surface.  Then  roll 
the  circle  once  over  and  mark  the  spot  where  the  dot  in  the 
circumference  touches  the  plane  surface;  then  measure  the 
distance  between  the  two  dots  for  the  length  of  the  circum- 
ference. 

Teach  the  pupils  to  tabulate  their  work  in  this  form: 


Object 

Diameter 

Circumference 

Ratio 

Lead  Pencil 

Bottle         

Glass           

Lid  of  Inkwell .  .  . 

3iV"- 
2^1  in. 
i|     in. 

1  in. 

I  off  in. 

8^3^  in. 

5l    m. 

3. Ill 
3. 181 
3-156 
3-'^33 

Average,  3.145 

The  younger  pupils  will  succeed  best  with  larger  circles 
than  those  given  in  the  table,  such  as  those  found  in  stove- 
pipe, pails,  the  various  sizes  of  plates  and  other  utensils 
about  the  home. 

Develop  the  rule  for  finding  the  area  of  a  circle  from  the 
rule  for   finding   the   area 
of  a  rectangle,  in  the  fol- 
lowing manner: 

Cut  a  circle  from  a 
piece  of  thick  paper  or 
cardboard.  Draw  diame- 
ters enough  to  separate 
the  circle  into  as  many 
triangles  as  can  conven- 
iently be  handled.  Call 
attention  to  the  fact  that 
the  base  of  these  triangles 
is  not  a  straight  line, 
but  that  if  enough  triangles  are  made  it  will  be  very  nearly 
a  straight  line;  then  cut  the  circle  into  triangles  along  the 
diameters  you  have  drawn  and  arrange  these  triangles  so  as 
to  produce   a  parallelogram  like  the  one  shown  in  the  accom- 
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panying  figure.  From  one  end  of  the  parallelogram  cat  off  the 
right  triangle  AEC  and  transfer  it  to  the  other  parallelogram, 
where  it  will  occupy  the  position  DEC.     This  makes  of  the 


figure  a  rectangle  EECC,  whose  length  is  one-half  the  circum- 
ference and  whose  altitude  is  the  radius  of  the  circle;  there- 
fore, to  find  the  area  of  a  circle,  multiply  one-half  the  circum- 
ference by  the  radius. 

26.  Business  Applications.  When  the  pupils  understand 
thoroughly  the  measurement  of  plane  surfaces  and  the  simple 
geometrical  figures  usually  given  in  the  arithmetic,  this 
knowledge  should  be  made  applicable  to  the  affairs  of  every- 
day life  by  problems  in  measuring  land,  in  papering  walls  and 
ceilings,  in  plastering  and  painting,  in  the  purchasing  and 
laying  of  carpet,  etc. 

In  teaching  the  measuring  of  land,  pupils  should  know 
the  unit  acre  and  have  some  conception  of  its  size,  but  they 
should  also  be  taught  the  system  of  government  land  surveys, 
to  the  extent  that  they  will  understand  the  meaning  of  town- 
ship, the  arrangement  of  sections  in  a  township,  and  the 
way  in  which  sections  are  divided.  In  rural  schools  it  will 
probably  be  an  easy  matter  to  find  some  of  the  posts  from 
which  lines  have  been  run  or  at  least  to  show  examples  of  a 
quarter-section,  a  forty  and  eighty,  or  some  of  the  other 
units  in  which  farm  lands  are  held. 

The  problems  in  papering,  plastering,  etc.,  should  be 
applied  to  the  schoolhouse  or  the  homes  of  the  pupils,  who 
make  the  actual  measurements  themselves.     It  is  not  safe 
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always  to  rely  upon  the  methods  given  in  your  text-book 
for  computing  the  expense  of  these  various  pieces  of  work, 
for  local  customs  vary  greatly.  The  problems  in  the  book 
may  be  solved  after  the  method  prescribed  there,  but  in 
the  more  numerous  practical  examples  made  by  the  pupils 
the  methods  of  the  locahty  should  be  followed.  The  pupils 
will  be  glad  to  consult  the  painters  or  plasterers  and  find 
out  how  they  estimate  the  siu-faces  which  they  finish  or 
decorate. 

Ordinary  carpet  is  a  yard  wide,  but  Brussels  carpeting 
is  usually  three-quarters  of  a  yard  wide ;  other  more  expensive 
grades  are  still  narrower.  Attention  should  be  called  to  the 
fact  that  carpeting  is  never  cut  lengthwise  by  the  seller, 
and,  accordingly,  there  will  probably  be  some  waste, 
owing  to  the  dimensions  of  the  room — a  waste  which  may 
be  increased  considerably  if  figures  must  be  matched.  The 
arithmetics,  however,  usually  give  these  facts  so  that  pupils 
are  not  liable  to  forget  them. 

27.  Solids.  It  seems  scarcely  necessary  to  discuss  further 
the  subject  of  mensuration.  So  far  as  possible,  the  rules 
should  be  developed  objectively,  in  manner  similar  to  that 
indicated  for  finding  the  area  of  surfaces,  though  differing, 
of  course,  for  solids,  because  of  the  introduction  of  the  third 
dimension.  Some  of  the  rules  are  difficult  of  explanation; 
it  may  be  wise  to>  give  them  as  facts  and  leave  their 
demonstration  till  the  pupil  is  older  and  is  studying  geometry. 

In  the  development  of  this  division  of  mensuration,  we 
should  always  keep  in  mind  the  following  principle:  The 
cubic  unit  is  not  the  product  of  square  units  by  a  linear  unit. 
Three  square  feet  multiplied  by  two  feet  are  not  equal  to 
six  cubic  feet. 

The  Cube.  The  measurement  of  solids  is  based  upon 
the  measurement  of  the  cube,  and  the  unit  of  measure  is  a 
cubic  or  solid  unit,  as  the  cubic  inch,  cubic  foot  and  cubic 
yard. 

The  cube  is  taken  as  the  type  of  rectangular  solids.  You 
should  become  so  famihar  with  the  cube  that  you  can  readily 
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determine  its  number  of  faces,  edges,  solid  angles  and  diag- 
onals, without  having  the  solid  before  you. 

Construct  a  cube  measuring  3  inches  on  a  side.  Count 
the  cubic  inches  in  the  first  layer.     There  are  3  layers  in  the 

cube;  the  first  layer  contains 
3  rows  of  3  cubic  inches 
each,  and  the  entire  cube  27 
cubic  inches.  From  this  we 
see  the  correctness  of  the 
following  principle  for  finding 
the  volume  of  a  solid:  Mul- 
tiply the  area  of  the  base  by 
the  thickness  {height  or  depth), 
and  express  the  product  in 
solid  units. 

28.  Business  Applications.  The  measuring  of  wood, 
lumber,  stone  and  brick  work  are  familiar  types  of  the  prac- 
tical business  applications  of  the  rules  which  a  pupil  learns 
more  abstractly  in  the  measurement  of  solids.  The  only 
comment  to  be  made  on  these  applications  is  that  they 
should  be  carried  out  with  the  cooperation  of  the  pupils  in 
very  many  practical  examples  involving  the  actual  measure- 
ment of  real  things  at  home  or  at  school,  and  that  computa- 
tions should  be  made  in  accordance  with  the  local  custom 
in  all  these  home-made  examples. 

Teachers  will  find,  too,  that  the  value  of  different  units 
of  measure  varies  in  different  localities.  For  instance,  the 
number  of  pounds  in  a  bushel  or  the  number  of  gallons  in 
a  barrel  may  be  quite  different  in  two  adjoining  states.  Of 
course,  pupils  should  learn  and  use  the  estimates  which  are 
legal  in  the  state  where  they  live. 

29.  Facts  for  Reference.  The  following  facts  not  found 
in  all  arithmetics  may  be  of  considerable  value  to  teachers 
in  rural  schools. 

I  bu.  struck  measure  contains  2150.42  cu.  in. 
I  bu.  heaped  measure  contains  2747.71  cu.  in. 
I  gal.  dry  measure  contains  268.8  cu.  in. 
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I  gal.  liquid  measure  contains  231  cu.  in. 

7  cu.  ft.  of  ears  make  3  bu.  shelled  corn. 

75  lb.  of  new  corn  in  the  ear  make  i  bu. 

343  cu.  ft.  fine  hay  in  stack  make  i  ton. 

450  cu.  ft.  of  coarse  hay  in  stack  make  i  ton. 

I  ton  of  hard  stove  coal  is  about  35  cu.  ft. 

I  cu.  ft.  of  water  weighs  1000  oz.,  or  62J  lb. 

I  cu.  ft.  of  liquid  contains  about  7 J  gal. 

A  barrel  containing  31^  gal.  contains  about  4-1-  cu.  ft. 

Oats,  wheat,  shelled  corn  and  small  grains  are  sold  by  struck 
measure. 

Fruits,  vegetables,  etc.,  are  sold  by  heaped  measure. 

A  spherical  vessel  holds  two-thirds  as  much  as  a  cylinder  of  the 
same  diameter  and  depth. 

A  conical  vessel  holds  one-third  as  much  as  a  cylinder  of  the  same 
diameter  and  depth. 

A  vessel  flaring  like  a  coffee  cup  holds  about  one-half  as  much  as 
a  cylinder  of  the  same  diameter  and  depth. 

To  find  the  contents  of  a  bin  or  a  wagon  box  in  bushels,  multiply 
its  cubic  contents  in  feet  by  .8  for  struck  measure  and  by  .63  for 
heaped  measure.  If  the  box  or  bin  flares  at  the  sides,  take  half  the 
sum  of  the  top  and  bottom  measures  for  the  average  dimension. 

30.  Books  for  Teachers.  Much  has  been  written  on  the 
teaching  of  arithmetic,  and  a  great  deal  on  special  devices 
for  teaching  number  in  primary  schools.  There  are  no 
works  devoted  exclusively  to  intermediate  and  grammar 
grades.     Two  books,  however,  are  of  general  interest: 

The  Teaching  of  Elementary  Mathematics.  David  Eugene  Smith. 
300  pages.  The  Macmillan  Company.  This  interesting  book  treats 
of  the  historical  reasons  for  teaching  arithmetic,  algebra  and  geometry 
and  contains  something  of  methods  in  each.  It  is  adapted  rather  to 
teachers  in  high  schools  than  to  those  of  intermediate  and  grammar 
grades. 

Special  Method  in  Arithmetic.  Charles  A.  McMurry.  225  pages. 
The  Macmillan  Company.  A  book  for  teachers,  one  of  whose  prin- 
cipal ideas  is  to  relate  the  arithmetic  closely  to  other  studies.  The 
book  will  help  to  clarify  ideas  in  teaching  and  will  suggest  some  help- 
ful devices. 

It  is  always  a  good  thing  for  a  teacher  in  intermediate 
and  grammar  schools  to  have  several  text-books  besides 
the  one  which  is  in  use  in  the  school.  Especially  is  this  the 
case  if  the  adopted  text-book  is  old  and  in  any  way  out  of 
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date      Among  the  newer  works,  any  one  of  which  would 
be  helpful,  are  the  following: 

Public  School  Arithmetic.  McLellan  and  Ames.  A  three-book 
series,  based  on  McLellan  and  Dewey's  Psychology  of  Number.  Mac- 
millan  Company. 

Southworth-Stone  Arithmetic.  In  two  parts;  Part  Two  for  higher 
grades.     Benjamin  H.  Sanborn  &  Company. 

Arithmetic,  Book  Two,  by  Young  and  Jackson.  D.  Appleton  & 
Company.  An  original  work,  full  of  original  illustrations  and  prob- 
lems. The  controlling  method  is  inductive,  and  a  strong  effort  has 
been  made  to  give  really  concrete  work. 

Advanced  Arithmetic.  David  Eugene  Smith.  Ginn  and  Company. 
A  practical  arithmetic  with  plenty  of  oral  work  introducing  every 
topic. 

Bailey-Wienter  Series.  Second  and  third  books;  the  third  book 
introduces  some  elementary  algebra.     American  Book  Company. 

ALGEBRA 

31.  Place  in  School.  In  many  schools  it  is  now  cus- 
tomary to  begin  the  study  of  algebra  in  the  upper  grammar 
grades,  and  some  of  the  recent  arithmetics  introduce  alge- 
braic principles.  There  seems  good  reason  for  this  practice; 
as  the  pupils  are  quite  competent  to  understand  the  elements 
of  the  science,  interest  in  school  is  increased  by  the  new 
study  and  pupils  get  good  training  in  certain  forms  of 
reasoning. 

The  algebra  of  the  grammar  school  is  naturally  simpler, 
more  concrete  and  practical  than  that  of  the  high  school, 
and  the  topics  should  be  presented  in  a  different  order.  The 
neatness  and  simplicity  of  algebraic  methods  of  solving 
problems  by  the  use  of  the  equation  commend  themselves 
to  the  pupils  and  indicate  the  simple  and  interesting  way 
by  which  the  subject  may  be  introduced  as  early  as  the 
eighth  or  ninth  grade,  at  least.  "Algebra  and  arithmetic 
should  run  side  by  side  during  the  eighth  and  ninth  years."* 

32.  Text-Books.  There  are  a  number  of  text-books  in 
algebra   for   grammar    schools,    each   having   some    decided 

*  D.  E.  Smith:    The  Teaching  of  Elementary  Mathemaiici. 
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merits  of  its  own.  Authors  differ  in  method  of  treatment 
and  in  the  quantity  and  character  of  the  matter  presented. 
This  is  the  more  true  from  the  fact  that  it  is  impossible  to 
master  the  subject  at  the  age  and  in  the  time  given.  The 
teacher  will  be  compelled  to  follow  the  text-book  in  use 
and  is  not  liable  to  go  far  wrong  if  she  does.  It  is 
sometimes  the  case  in  rural  schools  that  pupils  of 
grammar  school  age  wish  to  take  up  the  subject  and 
are  provided  with  only  high  school  texts.  If  these  are 
used,  a  vast  amount  of  labor  is  thrown  upon  the  teacher, 
as  few  pupils  can  proceed  intelligently  without  constant 
assistance. 

33.  Definitions.  There  is  little  necessity  for  learning 
many  definitions  in  elementary  algebra;  in  fact,  none  should 
be  given  until  the  pupil  has  a  clear  understanding  of  the 
thing  defined.  If  the  teacher  is  careful  in  her  choice  of 
words  and  uses  new  terms  sparingly  and  always  with  sufficient 
explanation,  the  pupils  will  gradually  pick  up  an  algebraic 
vocabulary  large  enough  to  enable  them  to  carry  on  the 
fundamental  processes  understandingly,  though  they  may 
be  unable  strictly  to  define  any  of  the  terms.  A  definition 
in  mathematics  must  be  exact,  and  original  definitions  are 
rarely  that;  not  infrequently  definitions  that  are  incorrect 
appear  in  algebras. 

34.  Literal  Quantities.  It  is  sufficient  in  the  beginning 
to  show  that  :j;  is  a  convenient  symbol  for  any  quantity — 
convenient  in  that  it  is  easily  and  quickly  made  and  can 
be  seen  at  a  glance.  Mathematicians  have  agreed  to  use 
X,  y  and  z  to  represent  quantities  whose  value  we  do  not 
know  and  a,  b  and  c  to  represent  quantities  about  whose 
value  there  is  to  be  no  question  in  the  problem  whose  solu- 
tion we  are  considering.  To  the  beginner  there  is  no  dis- 
tinction between  quantity  and  number,  and  none  need  be 
made  at  first.  The  way  to  introduce  the  use  of  letters  is 
through  problems.  The  following  shows  what  may  be 
done: 

What  is  the  product  of  24  by  9? 
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The  product  we  do  not  know  and  we  may  represent  it 
by  X.     Then, 

r>!;  =  24X9. 

By  many  famiHar  arithmetical  problems  increasing  in 
difficulty  the  pupils  become  familiar  with  the  use  of  letters 
to  represent  quantities  and  at  the  same  time  with  the  form 
of  the  equation, 

35.  Problems.  Almost  from  the  beginning  pupils  can 
solve  problems  by  using  the  simple  equation,  and  that  with 
very  little  explanation,  if  the  teacher  is  careful  in  her  selec- 
tion. Early  in  the  work  pupils  should  be  taught  to  attack 
the  problems  systematically.  There  are  three  questions  to 
be  asked  of  every  problem  in  algebra,  as  in  arithmetic  (see 
page  6,  Section  9).  They  are  in  effect  the  same  ques- 
tions, but  they  differ  in  phraseology.     In  algebra  they  are: 

1.  What  is  the  unknown  quantity?  This  is  in  one-step 
problems  the  answer,  the  number  to  be  found,  the  number 
to  be  represented  by  x. 

2.  What  two  expressions  may  be  found  for  the  same  number 
or  facts'?  These  expressions  are  the  unknown  quantity  and 
some  known  terms  that  represent  its  value.  They  are  the 
members  of  the  equation. 

3.  What  is  the  algebraic  form  of  this  expression  of  the 
equality?  When  the  answer  to  this  question  is  written  we 
have  the  equation  to  be  solved. 

As  an  illustration  of  the  use  of  the  questions,  consider 
the  following  problem; 

I  bought  a  number  of  apples  for  two  cents  each,  and 
the  same  number  of  oranges  for  three  cents  each,  paying 
55  cents  for  the  whole;  how  many  did  I  buy? 

Query  i.  The  unknown  quantity  is  the  number  of 
apples,  which  is  also  the  number  of  oranges.  Therefore, 
X  =  the  number  of  apples  and  also  the  number  of  oranges. 

Query  2.  The  cost  of  the  apples  and  oranges  is  55  cents; 
it  is  also  represented  by  the  cost  of  the  apples  plus  the  cost 
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of  the  oranges.     The  apples  cost  2X  cents  and  the  oranges 
cost  3X  cents;  both  cost  2^  +  3%  cents. 

Query  3.      2X  +  ^x=sS- 

Solution :  Proof : 

2X  +  sx==sS  2(ii)+3(ii)=S5 

S^^55  22  +     33   =55 

^^"  55   =55 

If  pupils  are  taught  to  attack  the  simple  problems  in 
this  way,  even  at  the  expense  of  some  time  and  some  apparent 
formalism,  they  will  acquire  a  habit  invaluable  in  the  more 
difficult  work, 

36.  Proof.  Pupils  will  become  self-reliant  if  they  are 
taught  to  prove  their  work  in  every  case.  The  real  proof 
in  the  solution  of  an  equation  is  to  insert  the  values  of  the 
unknown  quantities  in  the  original  equation,  as  is  illustrated 
in  the  preceding  section.  It  is  well,  sometimes,  to  require 
pupils  to  make  the  substitution  in  the  example  itself. 

37.  Negative  Numbers.  The  most  troublesome  thing  in 
the  early  stages  of  algebra  is  to  give  a  clear  comprehension 
of  a  negative  number.  It  is  well  to  defer  the  introduction 
of  this  puzzling  matter  until  the  pupil  has  learned  to  solve 
simple  problems  with  positive  numbers  and  has  at  least 
added  and  subtracted  positive  numbers.  Then  the  necessity 
for  negative  quantities  in  algebraic  expressions  may  be 
shown  and  their  relative  value  and  meaning  made  clear  by 
familiar,  concrete  illustrations.  The  thermometer  scale  and 
dates  before  and  after  Christ  are  types  of  the  illustrations 
to  be  used. 

It  will  be  helpful  then  to  distinguish  clearly  between 
the  two  uses  for  the  signs  +  and  — .  The  expression  a  + 
h  —  c  may  be  read  a  plus  b  minus  c,  to  show  that  the  signs 
there  are  signs  of  operation,  a,  b  and  ~c  may  be  read  "  Posi- 
tive a,  positive  b  and  negative  c,"  to  show  that  the  signs 
-t-  and  —  indicate  the  nature  of  the  quantities.  In  reality, 
every  quantity  has  a  sign  of  its  own,  but  when  the  quantity 
is  positive  we  do  not  write  its  sign  unless  it  becomes  necessary 
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to  distinguish  it.  When  the  signs  mean  to  add  or  subtract, 
teach  the  pupils  to  read  them  plus  and  minus;  when  they 
determine  the  nature  of  the  quantity,  to  read  them  positive 
and  negative. 

38.  Signs  of  Aggregation.  Pupils  are  liable  to  have  trouble 
with  the  signs  of  aggregation,  but  this  is  largely  the  fault  of 
the  text-books,  for  in  the  solution  of  practical  problems  it 
is  not  often  the  case  that  difficult  conditions  arise.  It  is 
enough  to  teach  the  significance  of  signs  of  aggregation, 
and  to  show  how  to  dispose  of  them  in  simple  combi- 
nations. 

Occasionally  such  expressions  as,  x  —  [2X-\-{x  —  2y)  +  2y]  — 
SX—  \4X  —  [x-\-{2y  —  x  —  y)—y]\  are  met.  While  at  first  glance 
these  appear  difficult,  they  are  easily  conquered  if  the  pupils 
are  taught  to  remove  but  one  sign  of  aggregation  at  a  time, 
re-writing  the  whole  expression  each  time.  With  practice  of 
this  nature,  pupils  soon  learn  to  remove  the  signs  of  aggrega- 
tion from  very  complex  quantities. 

39.  Factoring.  Important  as  factoring  is  in  arithmetic, 
it  is  of  much  greater  importance  in  algebra,  and  pupils  should 
not  only  be  taught  all  the  basal  principles  of  factoring  but 
should  be  kept  practicing  the  art  till  they  see  at  once  the 
marks  of  a  composite  quantity  and  know  how  to  factor  it. 
Then  it  must  be  instilled  into  the  minds  of  all  that  there  may 
be  an  opportunity  for  factoring  in  almost  any  problem, 
and  that  he  who  sees  the  opportunity  and  profits  by  it  will 
save  himself  almost  endless  complications  and  work.  Factor- 
ing leads  in  algebra  to  a  kind  of  cancellation  that  is  sometimes 
almost  a  necessity  and  always  a  help. 

The  text-books  give  the  principles  relating  to  the  divisi- 
bility of  algebraic  quantities  and  the  rules  for  factoring  in 
special  cases.  The  rules,  too,  are  explained  with  sufficient 
clearness,- and  the  teacher  will  be  able  to  devote  the  greater 
part  of  her  energies  to  seeing  that  the  ideas  are  put  into 
practice.  At  frequent  intervals,  until  long  after  the  subject 
is  passed  in  its  natural  position,  the  class  should  return  to 
the  subject  in  review. 
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WORK   BY   GRADES 

40.  Explanatory.  It  is  a  particularly  difficult  task  to  lay 
out  the  work  in  arithmetic  by  grades  so  that  it  will  be  of 
service  in  all  localities;  yet  a  well-balanced  scheme  may  be 
helpful  almost  anywhere  from  the  fact  that  the  several  topics 
in  arithmetic  are  presented  in  practically  the  same  order, 
whether  number  work  begins  with  the  first  year  or  is  deferred 
until  later. 

One  qualification,  however,  should  be  made :  The  tendency 
now  is  to  introduce  into  the  lower  grades  the  elements  of 
many  subjects  which  previously  had  been  deferred  until  the 
upper  grades;  yet  in  the  end  in  all  schools  there  must  come 
a  time  when  special  stress  is  laid  upon  each  separate  subject, 
and  that  period  is  the  one  to  which  the  work  is  assigned  in 
the  suggestive  course  which  follows.  To  make  this  idea 
more  clear,  mensuration,  as  practically  applied  to  surfaces, 
is  given  as  a  topic  for  the  fifth  year,  but  countless  problems 
in  various  forms  of  mensuration  will  have  been  solved  before 
that  year  is  reached. 

As  was  stated  at  the  beginning  of  these  methods  in  arithme- 
tic, it  is  assumed  that  in  the  first  three  years  the  pupils  will 
have  been  given  an  acquaintance  with  all  the  fundamental 
operations,  with  small  compound  numbers  and  with  the  idea 
of  common  fractions. 

41.  Fourth  Grade.  The  work  of  the  fourth  year  begins 
with  a  review  of  what  has  been  done  before,  and  if  the  pupils 
are  found  decidedly  lacking  in  any  of  the  things  mentioned 
above,  time  enough  must  be  taken  in  the  review  to  perfect 
them  in  their  knowledge.  Thereafter  the  burden  of  the  work 
will  be  included  under  the  following  topics: 

Reading  numbers  into  billions. 

The  fundamental  operations  with  whole  numbers,  including  long 
division.      (Pages  12-14,  Sections  14-16.) 

Factoring  by  inspection,  and  prime  numbers  under  100.  (Page 
15,  Sections  17-19.) 

Cancellation.      (Pages  16-17.  Section  20.) 

Making  change.     (Pages  19-20,  Sections  25-26.) 

Common  measuring  units. 
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Oral  work  in  fractions  of  small  denominators.  Reduction  to 
lowest  terms.     Fractional  parts  of  a  dollar. 

42.  Fifth  Grade.  We  may  summarize  the  work  in  the 
fifth  grade,  as  follows: 

Review,  especially  long  division. 

Review  and  complete  the  tables  in  compound  numbers;  reduction, 
both  ascending  and  descending,  and  the  fundamental  operations  with 
compound  numbers. 

Factoring  continued. 

Greatest  common  divisor.     (Pages  17-1S,  Sections  21-22.) 

Least  common  multiple.      (Pages  18-19,  Sections  23-24.) 

Addition,  subtraction  and  multiplication  of  fractions,  principally 
oral  and  always  with  small  denominators.  (Pages  20-22,  Sections 
27-28.) 

Reading  and  writing  of  decimals;  also  the  fvmdamental  operations 
as  applied  to  decimals.      (Pages  24-29,  Sections  31-35.) 

Simple  exercises  in  percentage.  (Pages  33  and  37,  Sections  37 
and  42.) 

Mensuration  of  plane  surfaces,  including  problems  in  plastering, 
papering,  etc.      (Pages  60,  66,  68,  Sections  23,  26  and  29.) 

Much  oral  work  and  many  simple  examples  in  all  subjects,  to  give 
facility  in  operations. 

The  simple  business  forms,  especially  bills  and  accounts. 

43.  Sixth  Grade.  By  the  time  the  pupils  have  reached 
the  sixth  grade  they  are  ready  for  a  great  variety  of  practical 
problems  whose  range  is  only  briefly  indicated  in  the  follow- 
ing outline: 

Common  fractions  and  decimal  fractions  reviewed  and  perfected. 

"The  Three  Problems"  in  common  fractions  and  in  decimal 
fractions.     (Pages  23-24  and  31-33,  Sections  30  and  36.) 

Compound  numbers. 

Longitude  and  time.      (Pages  50-51,  Sections  13-15.) 

Analysis. 

Measurements:  rectangles,  triangles,  circles.  (Pages  61-66,  Section 
25.)      Solids.      (Pages  67-68,  Sections  27-28.) 

The  introduction  of  percentage  and  its  simple  applications.  (Pages 
33-37,  Sections  37-42.) 

44.  Seventh  Grade.  Pupils  of  the  seventh  grade  should 
be  able  to  do  strong  work  in  arithmetic.  They  should  be 
masters  of  the  fundamental  operations,  should  be  able  to 
add,  subtract,  multiply  and  divide  with  common  and  decimal 
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fractions,  accurately  and  rapidly.  If  they  are  not  proficient 
in  these  respects  there  must  be  many  review  lessons  to  cor- 
rect all  forms  of  weakness.  The  special  work  of  the  grade  is 
as  follows: 

Full    study    of    percentage    and    its    applications     (Pages    40-45 
and  46-47,  Sections  1-8,  and  Section  10,  in  part),  including: 
Commission. 
Brokerage. 
Profit  and  loss. 
Interest. 
Banking. 
Insurance. 
Storekeeping. 
Mensuration,  continued. 

45.  Eighth  Grade.  If  by  chance  the  eighth-grade  pupils 
are  not  proficient  in  all  forms  of  computation,  they  must  be 
given  practice  and  drill  to  bring  accuracy  and  speed.  Inac- 
curacy will  be  harder  to  correct  here  than  in  the  lower  grades, 
but  in  compensation  for  that  the  pupils  will  be  found  old 
enough  to  follow  reasoning  with  less  difficulty  and  thus  may 
be  expected  to  have  more  time  for  practice.  The  principal 
topics  to  be  considered  in  this  year  are  as  follows: 

Trade  discount.      (Pages  42-43,  Section  5.) 
Commercial  paper,  including  bills,  notes,  checks,  drafts,  etc. 
Commission. 
Simple  interest. 

Partial  payments.      (Pages  45-46,  Section  9.) 
Exchange.      (Page  48,  Section  11.) 
Bank  discount.      (Pages  46-47,  Section  10.) 
Stocks  and  bonds.      (Pages  48-50,  Section  12.) 
Mensuration  of  pyramids,  cones,  spheres,  etc. 

Algebraic  equations  and  the  simple  facts  of  literal  quantities. 
(Pages  70-73,  Sections  31-36.) 

Metric  system.     (Pages  56-60,  Sections  20-22.) 

46.  Ninth  Grade.  The  work  of  this  year  might  well  begin 
with  a  general  review  of  the  entire  field  of  arithmetic  for  the 
purpose  of  giving  greater  facility  and  accuracy  in  computa- 
tion. Besides  this,  wider  applications  may  be  made  of  the 
principles  of  business  arithmetic,  and  a  study  made  of  busi- 
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ness  forms  and  accounts.     Several  special  topics  have  been 
reserved  for  consideration  in  this  year: 

Ratio. 

Proportion. 

Powers  and  roots.      (Pages  51-56,  Sections  16-19.) 

Elementary  algebra,  without  quadratics.      (Pages   70-74,  Sections 

31-39) 

Possibly  some  phases  of  inventional  geometry  during  the  latter 
part  of  the  year. 

TEST  QUESTIONS 

1.  Tell  exactly  how  you  could  make  the  following  problem 
seem  real  to  a  pupil: 

The  length  of  a  tank  is  100%  greater  than  its  width,  and 
its  width  is  200%  of  its  depth.  If  the  width  is  2  yards,  how 
many  gallons  does  it  contain? 

2.  Determine  the  ratio  of  the  diameter  to  the  circum- 
ference of  a  circle  by  taking  the  average  ratio  in  the  following 
objects,  viz.:  lead  pencil,  penny,  nickel,  dime  and  quarter  of 
a  dollar.  Tabulate  your  work  or  tell  how  you  measured  and 
computed  it. 

3.  Using  assumed  names,  write  a  promissory  note  for 
$500,  in  proper  form,  dated  January  i,  1905,  and  bearing 
interest  at  6  per  cent.  $100  was  paid  June  16,  1906;  $10 
January  26,  1907,  and  $100  June  26,  1907.  What  was  due 
December  10,  1907? 

4.  Discuss  the  relative  security  in  sending  money  by  reg- 
istered letter,  postoffice  money -order,  and  bank  draft. 

5.  How  will  you  show  a  pupil  (a)  that  a  difference  of  15 
degrees  of  longitude  make  a  difference  of  one  hour  in  time, 
and  (b)  that  places  east  have  later  time? 

G.  Extract  the  square  root  of  104,329. 

7.  What  advantages  are  there  in  the  metric  system? 
Why  has  it  not  been  more  generally  adopted  in  the  United 
States? 

8.  What  differences  can  you  see  in  the  methods  of  arith- 
metical instruction  suited  to  the  fourth  and  to  the  eighth 
grades? 


CHAPTER   THREE 

GEOGRAPHY 

1.  Scope  of  the  Subject.  The  many  and  widely  var^^ing 
definitions  of  geography  are  proof  that  there  is  a  marked 
difference  of  opinion  among  leading  authorities  as  to  what 
this  branch  of  study  should  include.  Doubtless  some  of  the 
definitions  are  too  comprehensive,  and  include  in  geography 
facts  and  principles  that  more  properly  belong  to  geology 
and  astronomy.  On  the  other  hand,  such  a  definition  as 
"Geography  is  a  description  of  the  earth's  surface"  is  too 
meager,  since  it  omits  one  of  the  very  important  factors  in 
determining  the  science,  namely,  man.  The  human  pliase  of 
geography  is  that  which  lends  the  greatest  interest  to  the 
subject;  therefore,  it  must  not  be  overlooked.  Hence,  the 
truest  conception  of  geography,  for  school  purposes,  at  least, 
is  a  description  of  the  earth's  surface  as  the  home  of  man. 
This  idea  should  form  the  central  thought  in  every  subject 
considered,  and  the  relation  of  the  subject  to  man  should 
be  shown. 

From  its  nature  geography  is  closely  related  to  many 
subjects,  but  we  should  always  consider  that  it  has  a  definite 
feature  as  a  science  by  itself,  and  the  branches  of  science 
to  which  it  is  so  closely  allied,  such  as  botany,  zoology  and 
meteorology,  should  not  be  included  in  geography.  The 
exclusion  of  such  subjects  will  enable  both  teacher  and 
pupil  to  get  a  clearer  conception  of  what  geography  is  and 
also  simplify  the  work  in  that  subject. 

2.  Departments  of  Geography.  Geography  is  usually  con- 
sidered under  three  departments — mathematical  geography, 
physical  geography  and  political  geography.  Mathematical 
geography  treats  of  the  form  and  size  of  the  earth,  measure- 
ments upon  its  surface,  its  motions,  and,  in  its  broadest  con- 
sideration, the  relation  of  the  earth  to  the  sun  and  other 
bodies   of   the  solar   system.      Physical   geography   includes 
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those  phenomena  upon  which  Hfe  upon  the  earth  depends, 
and  which,  taken  as  a  whole,  constitute  environment.  The 
term  physiography  is  often  appHed  to  this  department  of 
the  subject.  PoHtical  geography  treats  of  man  and  his 
work.  Each  of  these  departments  merits  further  consider- 
ation. 

3.  Relation  of  the  Departments  of  Geography.  The  rela- 
tion of  these  three  departments  of  geography  should  be 
clearly  understood  by  the  teacher,  since  such  knowledge 
enters  into  all  plans  for  teaching  the  subject. 

(a)  Mathematical  Geography.  In  the  elementary 
course  of  study  only  such  portions  of  mathematical  geography 
should  be  considered  as  are  necessary  to  give  the  pupils  an 
understanding  of  the  other  departments.  The  form  and 
size  of  the  earth,  its  motions,  latitude  and  longitude  (pages 
50-51  of  this  volume,  Sections  13-15),  include  the  subjects 
that  should  be  considered  in  the  elementary  course.  Beyond 
the  elementary  facts  of  each  of  these  topics  it  is  not  safe 
to  go,  because  further  discussion  involves  conceptions  and 
generalizations  which  are  altogether  too  abstract  and  too 
difficult  for  pupils  of  grammar  school  age. 

(b)  Physical  Geography.  Physical  geography  is  really 
the  foundation  of  the  subject  for  school  purposes,  and  the 
teacher  should  have  a  thorough  knowledge  of  this  depart- 
ment of  the  science.  That  knowledge  should  include  the 
great  facts  of  physical  geography,  such  as  the  facts  of  relief; 
the  relative  positions  of  the  great  land  masses  and  oceans; 
the  underlying  principles  and  laws  of  climate ;  the  eflEect  of 
climate  upon  life;  the  distribution  of  life,  both  vegetable 
and  animal,  and  the  efTect  of  all  these  on  man  and  his 
work. 

The  teacher  should  have  a  few  illustrations  of  these  facts 
well  thought  out,  and  be  able  to  apply  them  as  needed. 
The  following  are  good  examples:  comparison  of  the 
temperature  at  the  foot  of  a  mountain  and  on  its  summit, 
on  a  summer  day;  comparison  of  the  climate  of  the  British 
Isles  with  that  of  Labrador,  and  the  comparison  of  winter 
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in  M'aine  and  in  the  state  of  Washington.  Comparison  of 
animal  and  vegetable  life  should  also  be  made  in  a  similar 
manner. 

While  these  great  facts  and  their  relations  to  each  other 
and  the  laws  upon  which 
they  depend  must  be  un- 
derstood by  the  teacher,  the 
systematic  study  of  physical 
geography  should  not  be 
attempted  below  the  high 
school.  The  truths  which 
the  pupils  in  the  elemen- 
tary school  need  to  know 
should  be  taught  as  facts 
as  occasion  requires.  The 
causes  for  the  phenomena 
discussed  can  well  be  deferred  until  a  later  period. 

(c)  Political  Geography.  Political  geography  treats  of 
man  and  his  work.  This  has  the  greatest  interest  for  pupils, 
and  properly  occupies  the  chief  attention  in  the  geography 
work  of  the  elementary  grades.  The  relation  of  political  to 
physical  geography,  and  its  dependence  upon  that  depart- 
ment of  the  science,  are  brought  out  and  emphasized  in  the 
method  of  treatment  of  the  subject.  We  cannot  study  the 
geography  of  any  race  or  nation  without  studying  its  environ- 
ment and  seeing  how  that  environment  has  affected  its 
social,  political  and  industrial  life.  Therefore,  the  desired 
end  is  reached  in  the  most  satisfactory  manner  by  using 
political  geography  as  the  center  of  instruction,  and  relating 
to  that  such  facts  in  physical  and  mathematical  geography 
as  may  be  necessary. 

(d)  Economic  Geography.  The  world's  industries  have 
assumed  such  vast  proportions,  and  are,  through  modern 
means,  so  closely  linked  together,  that  they  constitute  a 
department  of  geography  a  knowledge  of  which  is  of  the 
utmost  importance.  Economic  geography  includes  a  study 
of   the   industries   and   commerce   of   the   world   and   their 
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economic  relations  to  mankind.  It  is  also  known  as  com- 
mercial and  industrial  geography. 

4.  Purposes.  The  chief  purposes  in  teaching  geography 
are  (i)  to  give  the  pupils  a  knowledge  of  the  facts  of  geography 
found  in  their  immediate  vicinity,  such  as  the  animal  and 
vegetable  life,  and  the  occupations  with  which  they  meet 
every  day;  (2)  to  lead  the  pupils  to  understand  the  under- 
lying principles  and  laws  of  geography,  such  as  the  laws 
governing  temperature,  rainfall  and  the  distribution  of  life; 
(3)  to  lead  the  pupils  to  apply  these  laws  and  principles  in 
determining  geographical  conditions  of  places  with  which 
they  are  not  familiar  by  experience;  (4)  to  lead  pupils  to 
see  how  geographical  conditions  control  the  customs,  habits 
and  occupations  of  men;  (5)  to  enable  the  pupils  to  see  how 
and  to  what  extent  man  has  affected  geographical  condi- 
tions, as  by  the  construction  of  canals,  by  irrigation,  and 
by  denuding  large  areas  of  forests;  (6)  to  create  an  intelligent 
interest  in  the  great  world  and  its  activities. 

5.  Preparation  of  the  Teacher.  "Teachers  cannot  teach 
that  which  they  do  not  know.  If  teachers  know  little  else 
but  mental  pictures  of  maps  and  an  isolated  mass  of  con- 
glomerated facts,  they  cannot  teach  geography."  Many 
superintendents  and  principals  from  their  experience  realize 
the  truth  of  this  statement.  Doubtless  more  teachers  fail 
to  secure  the  desired  results  in  their  geography  work  from 
lack  of  sufficient  preparation  than  from  any  other  cause. 
The  broad  field  covered  by  geography  and  its  relation  to 
numerous  other  branches  makes  a  thorough  preparation  on 
the  part  of  the  teacher  an  essential  to  success.  This  prepara- 
tion should  be  along  the  following  lines: 

(a)  Geography.  As  already  stated,  it  is  not  enough  for 
the  teacher  to  know  simply  the  facts  of  geography,  such  as 
the  names  and  locations  of  places  and  capitals  and  the 
boundaries  of  states  and  countries.  She  must  understand 
the  principles  and  laws  of  the  science  and  their  application, 
for  instance,  such  as  the  relation  of  altitude  to  temperature, 
the  relation  of  winds  and  altitude  to  rainfall,  the  principles 
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governing  the  distribution  of  life,  both  vegetable  and  animal, 
and  the  relation  of  all  these  conditions  to  man  and  his  work. 
The  teacher  must  have  a  general  idea  of  how  the  progress 
of  the  race  has  been  determined  by 
geographic  conditions,  and  she  should 
understand  how  such  conditions  affect 
the  industries  of  her  immediate  locality 
and  of  the  country  at  large,  so  that 
she  can  explain  why  the  people  in 
Dakota  raise  wheat,  those  in  Montana 
raise  live  stock,  and  those  in  western 
Pennsylvania  engage  in  mining  and  the 
manufacture  of  iron  and  steel.  She 
should  also  be  able  to  give  the  geo- 
graphical reasons  for  the  location  and  size  of  the  chief  cities 
of  the  world,  such  as  London,  New  York,  Paris,  Calcutta 
and  Hamburg,  and  to  show  why  the  great  lines  of  trans- 
portation have  been  located  where  they  are.  Above  all,  she 
should  be  able  to  give  the  reasons  for  the  customs,  manner 
of  life  and  forms  of  government  in  the  leading  nations  of 
the  world. 

(b)  Elements  of  Natural  Science.  The  intimate  rela- 
tion which  geography  sustains  to  physics,  botany,  zoology, 
geology,  meteorology  and  chemistry  makes  it  imperative  that 
the  teacher  have  a  knowledge  of  at  least  the  elements  of  these 
sciences,  for  without  this  knowledge  she  cannot  make  the 
application  of  the  fundamental  principles  and  laws  of  geog- 
raphy, nor  will  she  be  able  to  work  out  or  understand  these 
principles.  A  good  text-book  in  each  of  these  subjects 
should  form  a  part  of  every  teacher's  library. 

(c)  Descriptive  Power.  Much  of  the  pupil's  knowl- 
edge of  geography  must  be  obtained  through  descriptions, 
and  the  teacher  should  be  able  to  give  vivid  and  accurate 
descriptions  of  people  and  places.  If  she  does  not  possess  this 
power  naturally,  she  can  acquire  it  by  study.  (Volume 
Three,  pages  294-296,  Section  3.)  She  should  also  be  able  to 
use  the  blackboard.     McMurry  says,  "  The  teacher  who  cannot 
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use  the  blackboard   freely  for  illustrative   purposes  is  shorn 
of  half  her  strength  at  the  start."     This  does  not  mean  that 

the  teacher  needs  to  be  an 
artist,  but  that  she  must  be 
able  to  make  simple  sketches 
similar  to  those  shown  in  the 
illustrations  and,  to  do  this 
with  ease  and  freedom,  so 
she  can  use  the  crayon  at  the 
same  time  that  she  is  giving 
verbal  descriptions.  The  illus- 
trations of  the  outlines  of 
mountains,  a  river  system 
and  the  formation  of  rapids 
and  cataracts  show  what 
any  teacher  ought  to  be  able 
to  do  in  the  way  of  black- 
board illustrations  in  geog- 
raphy. 
The  teacher  must  know  the  text- 
No  text  in  geography 
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(d)  The  Text-Book. 
book  from  a  teacher's  point  of  view, 
can  be  followed  abso- 
lutely, and  many  texts 
are  unsuitable  because 
of  their  plan  and  sub- 
ject-matter. The  pri- 
mary geographies  are 
usually  the  most  diffi- 
cult. All  of  the  older  books  attempt  to  give  a  systematic 
treatment  of  the  subject;  therefore,  their  contents  comprise 
a  mere  skeleton  of  maps  and  facts.  Some  of  the  more  recent 
books  are  a  great  improvement  upon  the  older  ones,  but 
even  the  authors  and  publishers  of  these  have  been  too  fear- 
ful of  breaking  entirely  away  from  old  traditions  to  produce 
books  best  suited  in  all  respects  to  the  needs  of  the  children. 
Nearly  all  text-books  contain  too  many  petty  details  and 
fail  to  give  sufficient  space  to  the  great  facts  of  geography. 
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Concerning    these    works,     one    of    our   leading    authorities 
says  : 

"The  crucial  test  of  the  value  of  the  text-book  in  geography  is 
not  so  much  what  it  contains  as  what  it  doesn't  contain.  A  text  in 
which  the  fundamental  principles  have  been  scuttled  and  sunk  in 
a  sea  of  irrelevant  details  may  have  a  cyclopedic  value,  but  it  is 
not  worth  much  as  an  educative  factor.  *  *  *  The  text  of  the 
ordinary  advanced  geography  contains  about  fifteen  hundred  geo- 
graphical names  and  the  maps  about  five  times  as  many  in  addition. 
As  a  matter  of  fact,  the  average  man  or  woman  of  intelligence  is 
rarely  familiar  with  more  than  three  or  four  hundred  geographic 
names,  even  in  a  very  general  way."* 

It  is,  therefore,  important  that  the  teacher  get  a  clear 
conception  of  the  scope  and  plan  of  the  text-book  before 
it  is  introduced  into  the  class.  Such  a  conception  can  be 
obtained  only  through  a  comprehensive  study  of  the  book 
from  beginning  to  end.  It  is  not  enough  to  keep  one  or 
two  lessons  ahead  of  the  class;  the  teacher  who  attempts  to 
use  any  text-book  in  geography  in  this  way  is  sure  to  meet 
failure. 

(e)  Literature.  Many  localities  are  rich  in  legends,  his- 
torical incidents  and  literary  allusions.  The  teacher  should 
know  where  to  find  these, 
and  how  to  use  them  to 
the  best  advantage.  A 
method  for  collecting  and 
arranging  such  selections 
is  given  in  Section  21. 

(f)  Knowledge  of  the 
Work  as  a  Whole.  The 
teacher  must  be  able  to  see  the  end  from  the  beginning, 
otherwise  she  cannot  plan  wisely,  even  in  those  schools  pro- 
vided with  complete  courses  of  study  this  is  necessary.  The 
teacher  must  determine  what  she  will  accomplish  each  week 
and  month:  what  points  need  special  emphasis,  and  what 
can  be  passed  over  Hghtly  or  omitted  altogether.  With  a 
definite  plan  of  this  kind  before  her,  she  may  so  direct  the 

iRedway:     New  Basis  of  Geography. 
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study  of  the  pupils  as  to  keep  them  interested  and  at  the 
same  time  prevent  waste  of  effort. 

6.  Conditions.  In  many  schools  pupils  begin  to  study 
geography  from  the  text-book  when  they  enter  the  fourth 
grade.  In  most  cases  the  pupils  would  probably  acquire  a 
better  knowledge  of  the  subject  if  the  study  of  the  book 
were  deferred  until  the  middle  of  the  fourth  year,  or  the 
beginning  of  the  fifth ,  but  teachers  have  to  take  conditions 
as  they  find  them.  If  pupils  have  received  proper  training, 
when  they  enter  the  fourth  grade  they  should  know  the 
names  and  uses  of  the  plants  and  animals  common  to  their 
locality,  something  about  the  migration  of  birds,  and  be 
able  to  recognize  the  most  common  birds,  the  occupations 
of  the  neighborhood,  and  the  necessity  for  them,  the  com- 
ing and  going  of  the  seasons,  the  direction  of  the  winds; 
the  diflerence  in  the  length  of  day  and  night  in  summer 
and  winter,  something  about  erosion  and  the  transportation 
of  eroded  materials,  and  they  should  recognize  the  home 
as  the  center  of  life.  They  should  also  have  made  a  study 
of  the  schoolgrounds  and  the  immediate  surroundings.  If 
the  class  is  strong,  this  study  should  have  been  extended 
to  include  the  school  district;  if  the  school  is  in  a  village, 
the  study  should  have  included  the  village. 

The  pupils  should  know  what  a  map  is,  from  drawing 
maps  of  the  localities  studied,  and  they  should  have  learned 
the  meaning  and  use  of  a  scale.  They  have  probably  also 
become  acquainted  with  the  chief  articles  of  food  and  cloth- 
ing Unless  they  have  had  at  least  this  preparation,  they 
are  not  in  a  condition  to  begin  the  study  of  any  text-book 
in  geography,  and  the  teacher  will  need  to  do  considerable 
preliminary  work. 

Whatever  the  previous  preparation  of  the  pupils  may 
have  been,  the  text-book  should  not  be  wholly  set  aside, 
if  pupils  have  been  provided  with  copies.  Many  parents 
are  not  easily  convinced  that  their  children  are  learning 
anything  of  value  unless  they  use  books.  Moreover,  if  the 
pupils   have   brought   their   books   to   school,    they   will   be 
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sadly  disappointed 
if  not  allowed  to  use 
them;  therefore,  the 
teacher  is  under  the 
necessity  of  making 
the  best  use  of  the 
book  that  she  can, 

7.  Home  Geogra- 
phy. Regardless  of 
the  introduction  of 
the  text-book,  the 
study  of  home  geog- 
raphy should  be  con- 
tinued. The  import- 
ance of  this  phase  of 
geography  work  is 
too  often  underesti- 
mated. It  should 
have  a  regular  place 
on  the  daily  pro- 
gram and  be  given 
its  full  share  of  time. 
Home  geography 
lays  the  foundation 
for  the  study  of  for- 
eign geography,  be- 
cause through  it,  and 
through  it  alone, 
can  pupils  obtain 
concrete  illustrations 
of  ideas  which  enter 
into  their  concepts 
of  geographical 

forms.  The  oral 
lessons  should  be 
continued  and  elab- 
orated, provided  the 
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pupils  have  a  knowledge  of  the  subjects  named  in  Section  6.  A 
study  of  the  features  of  the  landscape  forms  a  good  introduc- 
tion to  the  work  of  the  fourth  grade.  In  almost  every  locality 
springs,  brooks  or  rivers,  swamps  and  prairies,  or  hills, 
valleys  and  meadows  can  be  found.  The  leading  features 
of  the  surface  of  the  locality  can  be  used  to  excellent  advan- 
tage and  should  always  be  drawn  upon  to  furnish  concrete 
illustrations  of  descriptions  found  in  the  text-book.  The 
same  use  should  be  made  of  plants  and  animals,  the  most 
important  crops,  the  chief  industries,  and  the  lines  of  trans- 
portation of  the  locality. 

The  study  of  a  railroad  naturally  leads  to  the  considera- 
tion of  some  of  the  towns  and  cities  through  which  it  passes, 
and  in  this  way  the  pupils  begin  to  extend  their  knowledge 
of  the  locality.  A  brook  or  river  has  almost  limitless  possi- 
bilities. The  constant  changing  of  the  banks,  the  character 
of  the  bed,  where  the  current  is  swift  and  where  it  is  slow, 
the  deposit  of  sediment  in  some  places,  and  the  wearing 
away  of  the  earth  in  others,  afford  excellent  illustrations 
of  erosion  and  the  formation  of  alluvial  or  flood  plains.  By 
tracing  the  divides  and  slopes  of  a  small  stream,  the  chil- 
dren soon  learn  the  area  drained  by  it,  and  thus  get  a  con- 
crete illustration  of  its  basin,  which  needs  only  to  be  enlarged 
by  their  imagination  to  apply  to  a  river  basin.  Mountains, 
hills,  valleys,  prairies  and  other  natural  features  can  be 
studied  in  the  same  way. 

The  occupations  of  the  locality  are  equally  helpful.  They 
are  types  of  great  classes  of  industry  that  are  found  over 
the  country  and  over  the  world.  Thus  home  geography 
serves  a  double  purpose;  it  causes  the  pupil  to  become 
acquainted  with  the  geographical  facts  of  his  locaUty  and 
also  brings  him  in  contact  with  types  of  great  geographical 
facts  which  he  follows  throughout  the  study  of  the  subject. 

The  connection  of  these  lessons  in  home  geography  with 
the  text -book  is  easily  made  by  having  the  pupils  read  from 
their  geographies  descriptions  of  objects  like  those  they  are 
studying,  then  asking  them  to  discover  in  what  respects  the 
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description  must  be  modified  to  fit  the  object  to  which  they 
wish  to  apply  it.  By  such  exercises  the  pupils  soon  learn 
that  the  main  facts  in  the  printed  description  will  apply  to 
local  objects,   but  that   details  are   different  for  each  hill, 
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valley,  river  and  other  object  studied.  In  this  way  the  class 
becomes  acquainted  with  the  broad  application  of  the 
general  truths  of  geography. 

8.  Study  of  the  World.  As  soon  as  the  pupils  become 
acquainted  with  their  text-book  and  form  some  conception 
of  what  geography  is,  they  should  be  taught  something 
about  the  world  as  a  whole.  The  form  of  the  earth  is  best 
taught  by  the  use  of  a  small  globe  or  an  orange.  At  this 
stage  a  number  of  small  globes  which  the  pupils  can  handle 
are  much  more  useful  than  a  large,  mounted  globe.  The 
conception  of  the  rotundity  of  the  earth  is  difficult  for  chil- 
dren; even  some  adults  never  get  a  clear  idea  of  this  fact. 
If  the  earth  is  round,  why  does  it  always  look  flat  or  moun- 
tainous? is  a  question  constantly  recurring  in  the  child's 
mind.  With  a  small  globe  or  an  orange  this  difficulty  can 
in  a  measure  be  explained  away.  Have  the  pupils  take  a 
piece  of  paper  large  enough  to  cover  at  least  half  the  globe, 
and  in  the  center  of  this  cut  a  round  hole  about  one-half 
inch  in  diameter;  then  lay  the  paper  on  the  globe  so  that 
the  part  in  which  the  hole  was  made  touches  the  surface. 
How  does  the  part  seen  through  the  paper  look?  Why? 
Explain  that  the  portion  of  the  globe  seen  through  the  hole 
in  the  paper  is  relatively  much  larger  than  any  portion  of 
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the  earth  that  we  can  see  at  one  time.  Some  of  the  simple 
proofs  of  the  earth's  rotundity,  especially  that  of  seeing 
ships  enter  and  leave  the  harbor,  should  also  be  explained. 
Hemispheres,  the  division  of  the  earth's  surface  into  land 
and  water,  the  names  of  the  continents  and  oceans,  their 
relative  position  and  general  forms  should  also  be  taken  up 
in  connection  with  this  first  study  of  the  world  as  a  whole. 
Only  the  most  striking  general  features  should  be  touched 
upon,  but  these  should  be  given  sufficient  attention  to  fix 
them  firmly  in  the  minds  of  the  pupils. 

9.  Selection  of  Topics.  After  the  pupils  are  started  in 
their  work,  the  teacher  should  exercise  her  best  judgment 
in  the  selection  of  topics,  whatever  the  plan  of  the  book 
that  she  has  to  teach.  Two  pitfalls  should  be  avoided: 
attempting  to  teach  a  multiplicity  of  details  which  to  the 
pupil  form  no  part  of  the  general  whole  and  which  obstruct 
or  wholly  prevent  his  comprehending  the  general  effect, 
and  attempting  to  lead  pupils  into  special  lines  of  observa- 
tion which  are  of  interest  to  the  teacher,  but  from  their 
nature  cannot  interest  pupils  of  immature  minds.  Children 
can  grasp  simple  wholes,  even  when  they  are  large,  but  they 
cannot  analyze  complex  subjects.  The  teacher  should  always 
bear  this  in  mind  in  the  selection  of  her  topics.  Another 
guiding  principle  is,  "The  number  of  classes  of  geographical 
facts  is  not  great,  while  the  number  of  individuals  in  each 
class  is  legion."  The  selection  of  a  few  important  repre- 
sentative class  topics  is  therefore  of  much  greater  value 
than  the  study  of  any  amount  of  detail. 

The  following  topics  will  be  found  suggestive:  (i)  Those 
topics  which  are  fundamental,  and  run  through  all  the 
grades;  as  climate,  erosion,  forms  of  water,  relation  of  indus- 
tries to  location,  commerce  and  government.  (2)  Topics  of 
interest  in  the  immediate  locality;  as  the  hills,  streams  and 
valleys,  the  leading  industry  of  the  district  or  town,  the 
courthouse,  the  city  or  village  hall,  a  railway  station.  (3) 
Special  topics:  places  of  historic  interest,  such  as  Gettys- 
burg, Lexington  and  Concord;  places  of  remarkable  scenic 
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beauty  or  grandeur,  as  Niagara  Falls,  Yellowstone  Park, 
Yosemite  Valley. 

By  confining  the  study  to  a  few  significant  topics  wh.ich 
have  a  bearing  upon  the  work  of  the  entire  course,  enough 
time  can  be  devoted  to  these  topics  to  make  them  real  and 
lifelike.  The  teacher  must  remember  that  mere  memoriz- 
ing of  facts  is  not  knowledge.  A  fact  in  geography  has  no 
value  to  the  pupil  unless  it  has  some  significance  for  him; 
that  is,  unless  it  points  to  something  that  he  knows  from 
experience.  The  topics  selected  for  the  class  beginning  the 
use  of  the  text-book  should  be  simple  and  should  bear  a 
close  relation  to  some  of  the  home  geography  topics  referred 
to  in  Sections  6  and  7.  Some  of  the  topics  should  also  cor- 
relate with  the  history  stories  studied  at  this  time.  See 
Volume  Five,  page  171,  Section  13. 

10.  Study  of  a  State.  Some  of  the  most  successful  teachers 
of  geography  advocate  devoting  at  least  the  first  half  of  the 
fifth  grade  to  the  study  of  the  state  in  which  the  school  is 
located.  These  teachers  claim,  and  with  good  reasons,  that 
the  state  is  a  unit  large  enough  to  embody  many  of  the 
principles  which  the  children  are  becoming  conscious  of  in 
their  study  of  home  geography,  and  to  show  the  interrela- 
tion and  application  of  these  principles  to  life;  and  that  the 
study  of  the  state  gives  the  child  an  understanding  of  the 
meaning  of  geography  which  he  will  not  gain  if  he  passes 
immediately  from  home  geography  to  the  larger  outside 
world.  The  state  is  also  typical  of  a  country,  and  when  the 
child  obtains  an  idea  of  the  state,  as  a  political  unit,  this 
idea  needs  but  little  modification  to  adapt  it  to  a  country. 
Most  courses  of  study  recognize  the  importance  to  the  pupil 
of  a  knowledge  of  the  state  in  which  he  lives,  and  make  ample 
provision  for  state  geography. 

In  the  fifth  grade  extent,  outline,  and  large,  graphic 
features  should  be  studied.  These  should  include  the  chief 
mountain  ranges,  principal  rivers  and  other  bodies  of  water, 
prairies,  plains  and  large  valleys,  if  they  are  found,  and  the 
location  and  extent  of  the  natural  resources. 
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The  leading  industries  and  occupations  and  the  chief 
centers  of  trade  and  manufacture  should  also  receive  atten- 
tion. The  study  of  these  will  naturally  lead  to  the  study 
of  transportation.  The  leading  lines  of  railway  should  be 
traced  upon  the  map,  and  the  most  important  railway 
centers  located.  Similar  lessons  should  be  given  on  navigable 
rivers  and  canals,  if  any  are  found  within  the  state. 

In  the  last  part  of  the  3^ear  a  few  lessons  on  the  govern- 
ment of  the  state  should  be  given.  The  capital  should  be 
located;  the  plan  for  electing  the  state  officers,  and  the 
general  duties  of  some  of  the  most  prominent  of  these  officers 
should  be  discussed.  The  election  of  legislators  and  the 
making  of  laws  should  be  touched  upon,  as  should  the  courts 
and  th6ir  duties. 

The  work  should  be  upon  the  same  plan  as  that  used  in 
the  study  of  a  country,  then  when  the  class  changes  from 
one  unit  to  the  other  there  will  be  no  occasion  for  confusion. 

11.  Oral  Instruction.  Text-books  are  but  guides  in  the 
study  of  any  subject,  and  without  exception  they  should  be 
supplemented  by  oral  instruction.  Pupils  in  the  intermediate 
grades  need  a  great  deal  of  oral  instruction,  because  they 
have  not  arrived  at  that  stage  of  maturity  which  enables 
them  to  interpret  fully  what  they  read.  Teachers  are  often 
deceived  by  the  fact  that  pupils  read  a  book  readily.  It 
does  not  follow  that  they  comprehend  the  meaning  of  what 
they  read.  Whether  or  not  they  are  able  to  do  this  can 
easily  be  determined  by  asking  them  a  few  pointed  questions 
upon  the  subject-matter.  An  elementary  geography  presents 
many  difficulties  to  the  child.  It  contains  a  large  number 
of  new  words,  its  style  is  different  from  that  of  other  books 
that  he  has  read,  and  its  arrangement  is  often  such  that  he 
is  unable  to  see  in  it  any  plan  or  purpose.  If  he  is  to  master 
this  book  he  must  receive  such  instruction  as  is  necessary  to 
enable  him  to  overcome  these  difficulties. 

Another  reason  for  oral  instruction  in  geography  at  this 
time  is  that  these  lessons  should  contribute  to  the  develop- 
ment of  the  pupil's  memory,  imagination  and  reason.     Pupils 
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at  this  age  grasp  more  clearly  and  remember  much  better 
such  facts  as  are  presented  to  them  in  oral  lessons.  One 
reason  for  this  is  that  the  teacher  can  enter  much  more 
fully  into  the  description  of  places  than  it  is  possible  for  the 
text-book  to  do.  These  vivid  word  pictures,  supplemented 
by  suitable  blackboard  sketches  or  other  illustrations,  give 
the  pupils  a  clear  mental  picture  of  the  object  described. 
The  oral  description  also  holds  the  pupil's  attention  much 
more  closely  than  the  printed  page. 

Again,  oral  instruction  affords  opportunity  of  presenting 
problems  for  the  pupil  to  solve  which  the  text -book  cannot 
contain.  In  the  study  of  the  lumber  industry,  for  instance, 
the  pupil  should  be  given  time  to  solve  such  problems  as 
how  the  lumbermen  get  the  logs  to  the  mills  and  how  the 
lumber  gets  to  market.  The  Southern  farmer  has  a  large 
crop  of  cotton.  What  steps  must  be  taken  to  exchange  his 
crop  for  money?  These  and  similar  questions  constantly 
arise  in  the  discussion  of  geography  topics.  The  solution  of 
some  of  the  problems  found  in  such  questions  will  require 
but  a  moment,  while  that  of  others  will  require  so  much 
time  that  the  answers  must  be  deferred  until  a  future  recita- 
tion. By  injecting  such  problems  into  the  recitation,  the 
pupils  are  thrown  upon  their  own  experience;  arriving  at 
the  solution  not  only  strengthens  their  reasoning  powers, 
but  it  also  helps  them  to  make  a  vital  connection  between 
the  geography  lessons  and  their  daily  lives.  (See  Volume 
Three,  pages  264-268,  Sections  lo-ii.) 

The  amount  of  oral  instruction  which  is  directly  related 
to  the  lessons  in  the  text-book  will,  of  course,  depend  upon 
the  pupils'  preparation  for  the  book  before  it  is  introduced. 
Pupils  who  have  done  the  work  outlined  in  Sections  6  and  7 
will  require  less  than  those  who  have  not  had  such  prepara- 
tion. During  the  first  year  that  the  book  is  used  considerable 
oral  instruction  will  be  necessary,  such  reference  to  the  text 
being  made  as  will  enable  the  pupils  to  connect  the  lessons 
with  the  book.  With  each  succeeding  year  the  time  spent 
in  studying  the  text  will  increase,  and  that  devoted  to  oral 
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instruction  will  decrease  proportionately,  since  pupils  are 
constantly  growing  in  their  power  to  master  books.  How- 
ever, the  successful  teacher  of  geography  will  never  cease  to 
supplement  the  text  with  oral  instruction  whenever  she  feels 
that  this  work  is  needed. 

Preparation.  Oral  instruction  in  geography  requires 
extensive  and  thorough  preparation  on  the  part  of  the  teacher. 
She  must  have  such  a  knowledge  of  the  subject  to  be  pre- 
sented as  will  enable  her  to  make  it  real  and  lifelike  to  the 
pupils.  For  steps  in  the  preparation  of  an  oral  lesson,  see 
Volume  Five,  pages  1 68-1 71.  The  directions  for  a  history 
lesson  apply  as  well  to  lessons  in  geography.  But  the  teacher 
should  be  a  keen  and  close  observer.  Geography  at  first 
hand  is  written  not  in  text-books  and  works  of  travel,  but 
in  the  great  book  of  nature,  and  she  who  would  be  success- 
ful must  read  this  book  and  develop  a  love  for  its  teachings. 

Cautions,  (i)  Geography  deals  with  a  large  number  of 
subjects  which  are  also  treated  in  other  sciences,  such  as 
botany,  geology  and  meteorology.  In  no  subject  is  there 
greater  danger  of  digression  from  the  topic  at  hand.  There- 
fore, remember  that  geography  treats  its  topics  from  a 
geographical  point  of  view;  that  other  sciences  treat  them 
from  a  different  point  of  view.  Stick  to  the  text,  and  avoid 
confusing  the  pupils  by  the  introduction  of  irrelevant  matter 
and  unnecessary  details. 

(2)  Do  not  attempt  to  cover  too  much  ground,  but  weave 
a  large  number  of  interesting  details  around  a  few  central 
topics. 

(3)  Do  not  talk  too  much  in  oral  work.  Ask  a  few  pointed 
questions  which  will  lead  the  pupils  to  observe  and  to  think. 
When  they  have  learned  what  they  can,  supplement  their 
efforts  with  such  clear,  concise  descriptions  and  explanations 
as  are  necessary. 

12.  Excursions.  Excursions  are  of  two  classes — real  and 
imaginary.  Those  of  the  first  class  consist  of  trips  that  the 
class  and  teacher  make  to  nearby  places.  Those  of  the 
second  class  consist  of  imaginary  journeys  that  the  pupils 
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make  to  distant  cities,  other  parts  of  the  country  and  foreign 
lands. 

(a)  Real  Excursions.  Excursions  afford  opportunity 
for  the  study  of  types,  and  should  constitute  a  part  of  the 
work  in  home  geography.  The  excursions  should  be  planned 
with  reference  to  available  places  and  to  the  season  of  the 
year.  During  the  winter,  where  the  climate  is  severe,  they 
should  be  confined  to  objects  within  doors,  except  on  rare 
occasions.  In  the  South  excursions  to  outdoor  points  can 
be  made  throughout  the  year.  The  plan  for  the  term  or 
year  should  also  give  as  much  variety  as  the  pupils  can  use 
to  advantage,  such  as  the  study  of  the  features  of  the  land- 
scape in  the  neighborhood,  of  some  of  the  different  manu- 
factories and  one  or  more  stores.  Local  conditions  vary  to 
such  an  extent  that  specific  selections  cannot  be  given. 

The  excursions  should  be  carefully  planned.  If  possible, 
the  teacher  should  visit  each  place  beforehand,  and  if  the 
excursion  is  to  a  manufactory  or  store  or  any  other  business 
with  which  the  visit  will  possibly  interfere,  permission  to 
visit  the  place  should  be  obtained  from  the  proprietor  or 
manager.  In  her  visit  to  such  a  place  the  teacher  should, 
if  possible,  go  over  the  ground  with  the  foreman  or  someone 
who  is  thoroughly  familiar  with  the  different  departments 
and  their  relation  to  each  other.  At  this  time  she  should 
determine  what  she  wishes  the  pupils  to  study  and  then  plan 
her  trip  through  the  building  so  as  to  have  the  class  see 
the  various  departments  in  their  proper  order  and  rela- 
tion. Unless  this  precaution  is  taken,  at  least  one-third 
of  the  value  that  should  be  obtained  from  the  trip  will  be 
lost. 

The  pupils  should  be  told  one  or  two  days  before  the 
excursion  is  to  take  place  what  is  to  be  done,  and  they 
should  obtain  the  consent  of  their  parents  to  go  on  the  trip. 
If  the  excursion  is  to  a  factory  or  any  place  where  machinery 
is  in  operation,  only  a  small  number  of  pupils  should  be 
taken,  unless  the  teacher  can  have  a  number  of  assistants 
from  the  older  pupils  or  patrons  who  will  take  charge  of 
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the  children  in  small  groups;  otherwise,  serious  accidents 
are  liable  to  happen.  The  pupils  should  be  kept  together, 
and  their  attention  should  be  directed  to  what  the  teacher 
wishes  to  have  them  see.  Unless  this  is  done,  very  much 
will  be  lost  because  of  the  confusion  arising  from  the  novelty 
of  the  place  and  the  many  things  which  tend  to  distract 
the  children's  attention.  With  classes  in  the  lower  inter- 
mediate grade,  attention  should  be  directed  only  to  the 
most  important  features  of  the  work.  With  older  classes 
such  details  can  be  added  as  they  will  understand.  It  is  well 
to  have  the  children  ask  the  proprietor,  or  foreman,  ques- 
tions; or  for  the  teacher  to  ask  the  questions  in  the  presence 
of  the  class,  so  they  can  hear  the  explanations  The  excur- 
sion should  furnish  material  for  two  or  three  lessons,  and 
the  work  should  be  completed  by  having  the  pupils  give 
first  a  complete  and  connected  oral  account  of  what  they 
have  seen,  and  then  a  written  account  of  the  same.  (See 
Volume  Three,  pages  264-268,  Sections  10-13.) 

If  a  house  or  other  building  is  being  erected  in  the  neigh- 
borhood, encourage  the  children  to  watch  the  progress  of 
construction.  Inquire  after  the  source  of  all  the  material 
that  goes  with  the  building,  and  trace  each  kind  of  material 
back,  if  possible,  to  its  original  source — the  farm,  the  forest, 
the  mine  and  the  quarry. 

Excursions  are  attended  by  certain  difficulties  which  the 
teacher  should  foresee  and  overcome.  These  are  the  diffi- 
culty of  controlling  children  out  of  doors  or  in  strange  places, 
the  tendency  of  some  of  the  children  to  give  their  attention 
to  trivial  matters  and  those  things  which  are  in  no  wise  con- 
nected with  the  point  in  hand,  and  the  opposition  which 
some  parents  raise  to  the  proposed  scheme.  Such  opposition 
is  usually  genuine  on  the  part  of  the  parents  who  entirely 
misconceive  the  purpose  of  the  trip  and  do  not  understand 
how  pupils  can  learn  unless  they  are  in  school  studying  books. 
A  visit  to  the  parents  and  an  explanation  of  the  purpose  and 
work  will  usually  remove  their  objections.  One  or  two  talks 
with  the  pupils  before  the  first  excursion,  giving  them  an 
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understanding   of  what   is   expected   of  them,   will    usually 
prevent  in  a  great  measure  the  other  difficulties. 

(b)  Imaginary  Excursions.  This  method  of  study 
affords  considerable  variety  in  the  geography  work  and  is 
of  particular  interest  to  pupils  in  the  fifth  and  sixth  grades. 
Such  excursions  should  begin  with  imaginary  journeys  to 
places  near  by,  which  some  of  the  pupils  may  have  visited. 
If  the  school  is  in  the  country,  an  imaginary  excursion  to 
the  town  where  the  community  transacts  most  of  its  busi- 
ness will  make  a  suitable  beginning.  Another  can  be  taken 
to  the  county  seat,  and  another  to  the  nearest  large  city  or 
the  large  city  with  which  the  community  is  most  closely 
connected  through  its  business  relations.  This  work  can,  of 
course,  be  extended  to  various  parts  of  the  United  States 
and  to  foreign  countries.  The  danger  is  that  it  may  be 
overdone.  Not  all  study  in  geography  should  be  taken  up 
in  this  way,  but  the  trips  should  be  planned  whenever  they 
will  serve  the  purpose  of  a  good  review  or  lend  additional 
interest  to  the  work  which  the  class  is  doing. 

Imaginary  excursions  should  be  planned  with  as  great 
care  as  real  excursions,  and  they  should  be  made  as  real 
as  possible.  The  distance  to  the  point  to  be  visited,  the 
best  means  of  travel,  the  most  important  objects  to  be  seen, 
the  habits  and  customs  of  the  people,  the  various  industries 
in  which  they  are  engaged  and  other  matters  of  interest 
should  be  carefully  considered.  Books  of  travel,  text-books, 
and  especially  the  elaborate  circulars  issued  by  the  leading 
railway  and  steamship  companies,  should  be  consulted  by 
both  teacher  and  pupils  in  the  preparation  for  these  journeys. 
Great  assistance  can  be  derived  from  pictures.  The  school 
that  has  a  stereopticon  with  a  valuable  collection  of  slides, 
is  fortunate,  but  the  stereoscope,  and  pictures  without  the 
use  of  a  lens,  add  interest  and  give  valuable  information. 

(c)  Letter  Excursions.  Correspondence  between  pupils 
in  the  geography  class  of  one  school  with  those  in  a  similar 
class  in  another  school  far  distant  can  sometimes  be  arranged, 
and  it  adds  very  much  to  the  value  and  interest  of  the  work. 
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Any  teacher  desiring  to  introduce  such  a  feature  into  the 
geography  work,  especially  in  connection  with  these  excur- 
sions, should  write  the  superintendent  or  principal  of  the 
school  with  which  she  desires  to  institute  correspondence. 
If  the  plan  is  accepted,  then  certain  pupils  should  be  desig- 
nated to  correspond  with  those  that  may  be  named  by  the 
teacher  in  charge  of  the  class  in  the  other  school.  The  pupils 
should  describe  such  objects  and  conditions  in  their  locality 
as  they  think  will  be  of  interest  to  their  correspondents, 
and  the  letters  which  they  receive  will  contain  similar  infor- 
mation. The  teacher  should  have  oversight  of  this  work  to 
the  extent  of  suggesting  the  information  that  should  be 
given  and  requested.  These  letters  become  the  property  of 
the  class  and  are  read  in  the  recitation  by  those  receiving 
them,  so  that  all  can  have  the  benefit  of  the  correspondence. 
Different  pupils  can  be  appointed  to  conduct  the  work  from 
month  to  month,  as  long  as  it  is  desired  to  continue  the  plan. 

13.  Maps.  The  first  idea  that  the  term  map  usually  con- 
veys to  one  is  a  conventionalized  representation  of  the  whole 
or  a  portion  of  the  earth's  surface.  The  map  may  include 
only  the  schoolgrounds  or  it  may  embrace  the  whole  world. 
Between  these  two  extremes  there  are  unlimited  gradations. 
The  school  work  in  geography  usually  requires  the  pupil  to 
study  three  classes  of  maps — political,   physical  and  relief. 

(a)  Political  Maps.  The  first  maps  which  the  pupil 
studies  are  those  from  which  he  gets  his  first  conception  of 
what  a  map  is.  They  contain  contour,  direction,  and  what- 
ever other  facts  it  is  considered  desirable  to  place  upon  them. 
If  the  first  map  is  of  the  school  grounds,  those  following  it 
can  be  extended  so  as  to  include  the  locality  adjoining  these 
grounds;  then  they  may  take  in  the  township  and  even  the 
county,  but  such  map  work  should  not  be  carried  too  far. 
If  the  school  is  in  a  village,  a  map  of  the  village  which  shows 
the  principal  streets  and  any  public  park  or  other  prominent 
features  may  be  attempted,  but  maps  of  large  towns  and 
cities  should  be  avoided  at  this  time.  In  case  maps  of  the 
cotmty  are  studied,  they  should  contain  only  the  chief  feat- 
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ures,  such  as  the  principal  towns,  most  important  highways 
and  leading  railroad  lines. 

When  the  pupils  make  the  transition  from  home  geography 
to  that  of  the  world  they  begin  to  study  maps  representing 
continents  and  countries,  and  a  set  of  wall  maps  is  indis- 
pensable. These  maps  should  be  simple  and  clear,  bringing 
out  only  the  most  important  features. 

(b)  Physical  Maps.  Physical  maps  represent  the  sur- 
face of  the  country  in  relief.  There  are  two  kinds  of  maps 
used  for  this  purpose:  those  which  represent  the  various 
altitudes  by  difference  in  color,  and  those  showing  rehef 
forms  by  such  shading  as  will  represent  highlands  and  low- 
lands. Each  of  these  classes  of  relief  maps  has  its  ardent 
advocates,  and  the  best  geographers  seem  to  be  about  equally 
divided  as  to  their  merits.  For  the  younger  children  espe- 
cially, a  shaded  map  which  shows  highlands  and  lowlands  in 
relief  form  is  more  desirable  than  one  showing  these  forms 
by  difference  in  color,  because  the  children  are  unable  to 
image  the  forms  represented  in  this  way.  It  is  also  quite 
probable  that  clearer  ideas  of  relief  are  obtained  by  the  use 
of  this  class  of  maps  throughout  the  grades  in  the  elementary 
schools,  notwithstanding  the  fact  that  some  of  our  best  text- 
books use  the  other  form. 

(c)  Relief  Maps.  True  relief  maps  are  really  models  of 
the  region  represented  so  as  to  show  the  surface  approxi- 
mately as  it  is  found.  Such  maps  are  of  great  value  in  giving 
pupils  a  conception  of  the  general  structure  of  a  continent 
or  country,  but  in  order  that  they  may  accomplish  this  pur- 
pose the  pupils  need  at  the  beginning  to  have  a  concrete 
illustration  of  what  such  maps  represent.  This  illustration 
is  easily  obtained  by  having  the  pupils,  with  the  teacher, 
model  a  region  near  the  schoolhouse.  If  a  small  stream  is 
in  the  vicinity,  a  portion  or  the  whole  of  the  basin  drained 
by  this  stream  can  thus  be  modeled.  A  hill,  a  railway  cut 
and  a  road  passing  over  a  hill  and  through  a  valley  also  afford 
good  illustrations  of  regions  that  can  be  used  to  advantage. 
If  the  pupils  begin  construction  of  relief  maps  with  some- 
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thing  of  this  kind,  they  see  at  once  what  the  map  represents, 
and  when  they  model  a  continent  the  form  is  much  more 
real  to  them. 

Various  materials  can  be  used  in  making  relief  maps, 
such  as  sand,  putty,  and  papier-mache.  If  the  schoolroom 
contains  a  sand  table,  or  if  proper  molding  boards  and  a 
quantity  of  fine  sand  can  be  obtained,  perhaps  this  is  the 
most  convenient  and  least  expensive  material  that  can  be 
employed.  Its  manipulation,  however,  requires  more  skill 
than  that  of  putty  or  papier-mache.  The  papier-mache  is 
probably  the  most  available  material,  because  it  can  be 
manufactured  on  the  spot  at  little  or  no  expense.  Take  a 
quantity  of  old  newspapers,  tear  them  into  small  pieces  and 
soak  them  in  water  into  which  a  solution  of  gum  arabic  or 
mucilage  has  been  poured,  the  proportions  being  about  a 
tablespoonful  of  mucilage  to  a  gallon  of  water.  After  the 
paper  has  soaked  several  hours,  it  can  be  made  into  pulp 
by  working  it  with  the  hands  or  stirring  it  with  some  imple- 
ment until  it  is  thoroughy  macerated.  When  needed  for 
use  it  should  be  taken  from  the  pail  in  small  quantities  and 
have  all  of  the  surplus  water  squeezed  out.  Newspapers 
thus  treated  form  a  very  plastic  material,  having  a  gray 
color.  This  can  be  easily  worked,  and  the  mucilage  causes 
the  pulp  to  harden  and  become  firm  as  it  dries. 

Whatever  material  is  employed,  the  construction  of  the 
map  should  be  planned  before  the  work  is  begun.  Each 
pupil  should  draw  upon  the  molding  board,  or  other  sur- 
face upon  which  the  map  is  to  be  made,  an  outline  of  the 
continent  or  country.  This  will  enable  him  to  bring  his 
map  into  proper  form  as  he  constructs  it.  Most  of  these 
maps  are  too  complex  to  admit  of  completion  at  one  period; 
hence,  the  work  should  proceed  in  sections  from  day  to  day. 
The  work  is  most  easily  done  by  modeling  the  principal 
mountain  ranges,  then  arranging  the  coastal  plains  and 
interior  lowlands.  Large  forms  are  most  easily  modeled, 
so  it  is  evident  the  continents  do  not  present  so  much  diffi- 
culty as  a  country  or  state. 
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(d)  Map  Reading.  The  teacher  should  be  able  to  under- 
stand all  the  markings  on  the  map  and  margin.  The  chil- 
dren must  learn  direction;  the  meaning  of  the  scale  and  how 
the  scale  is  used  to  determine  distance;  the  meaning  of 
parallels  and  meridians;  the  irregular  coast  line  with  its  pro- 
jections and  indentations;  the  location  of  the  mountains, 
lowlands,  lakes,  rivers,  cities  and  other  prominent  features; 
and  their  attention  should  be  called  to  the  various  markings 
that  represent  these  different  features  until  they  become 
thoroughly  familiar  with  them..  The  pupils  of  the  seventh 
grade  should  also  learn  to  read  the  margin  of  the  map,  and 
from  this  find  the  latitude  and  longitude  of  places. 

It  is  difficult  for  children  to  form  correct  mental  pictures 
of  the  objects  which  these  markings  represent.  The  use  of 
pictures  in  connection  with  the  study  of  the  map  affords 
one  of  the  best  means  for  connecting  the  map  with  what  it 
represents.  If  the  class  is  studying  the  map  of  Colorado, 
for  instance,  views  of  Pike's  Peak,  Cheyenne  Canyon,  the 
Garden  of  the  Gods,  Royal  Gorge,  and  general  views  of  the 
mountains,  show  what  the  marks  indicating  mountains 
actually  represent.  Making  relief  maps  of  a  locality  is 
another  excellent  way  to  help  pupils  make  the  connection 
between  the  map  and  the  object.  Both  plane  and  relief 
maps  of  the  locality  should  be  constructed,  and  the  teacher 
should  continue  supplemental  instruction  until  the  features 
represented  upon  the  map  become  realities.  Philadelphia 
should  not  be  a  mere  dot,  but  a  great  city,  throbbing  with 
hfe  and  containing  many  spots  of  historic  interest.  Pike's 
Peak  should  be  a  great  mountain,  lifting  its  summit  above 
the  clouds  and  having  its  sides  covered  with  loose,  irregular 
fragments  of  rock.  The  black  line  crossing  the  United  States 
from  north  to  south  should  be  the  great  river,  with  its 
changing  banks  bordered  by  fertile  fields  and  bearing  upon 
its  bosom  the  commerce  of  great  states.  Pupils  will 
not  see  these  things  without  help,  and  any  device  that 
will  enable  them  to  picture  what  the  map  represents,  is 
good. 
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(e)  Map  Drawing.  Map  drawing  is  one  means  of  expres- 
sion; when  properly  used  the  art  gives  the  pupil  additional 

power  and  enables  him  in  a 
few  minutes  to  give  a  better 
idea  of  what  he  knows  about  a 
country  or  other  locality  than 
will  any  amount  of  question- 
ing. Map  drawing  is  entirely 
distinct  from  map  modeling. 
While  in  a  few  instances  highly 
finished  maps  which  require 
the  expenditure  of  a  great  deal 
of  time  may  be  of  sufficient 
value  to  warrant  their  con- 
struction by  pupils  "who  have 
a  special  aptitude  for  that  kind 
of  work,  in  general  they  should 
OUTLINE  MAP  not  be  attempted.    The  simple 

outline  map  which  can  be  produced  rapidly  and  with  a  few 
strokes  with  the  pencil  or  crayon,  is  by  far  the  more  valuable 
for  class  work.  With  a  little  practice  most  pupils  become 
quite  skilful  in  the  construction  of  such  maps.  Occasionally 
text-books  contain  elaborate  systems  of  construction  lines 
for  drawing  maps.  These  should  be  avoided.  The  time 
required  for  drawing  the  plan  is  often  greater  than  that 
necessary  for  drawing  the  map.  The  only  construction  lines 
of  value  in  case  any  are  needed,  are  those  representing  the 
parallels  and  meridians.  These  the  pupils  can  soon  learn  to 
draw,  but  it  is  usually  better  to  have  them  study  the  map 
carefully  and  then  draw  without  guiding  lines  of  any  sort. 
In  this  work  the  chief  aim  is  not  perfection  in  outline  but 
the  acquisition  of  ability  to  express  form  and  location. 

Printed  outline  maps  are  now  furnished  by  a  number  of 
publishing  houses  at  a  nominal  cost,  and  these  can  be  used 
to  good  advantage  in  making  progressive  maps,  both  in 
geography  and  history.  The  outline  is  accurate  and  the  time 
necessary  for  making  this  is  saved.     The  maps  can  be  filled 
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in  as  the  lessons  proceed.  These  maps  are  also  useful  in 
locating  the  various  industries  in  the  country,  as  lumber- 
ing, the  raising  of  wheat,  the  raising  .; 
of  cotton,  and  coal  mining.  Usually  .'•: 
it  is  best  to  have  the  map  represent  V.; 
only  a  single  industry;  by  this  plan 
the  fact  studied  is  strongly  emphasized, 
(f)  Map  Study.  Pupils  should  be 
trained  in  the  study  of  maps  until 
they  have  formed  the  map  habit. 
By  this  is  meant  the  habit  of  look- 
ing up  on  the  map  the  location,  rela- 
tive area,  distance,  and  other  geo- 
graphical data  of  places  about  which 
they  read  or  study,  unless  they  already 
know  these  facts.  It  is  of  great  advantage  to  one  to  be  able  to 
bring  into  mind  the  map  of  any  country  or  other  region  at 
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will.  This  is  a  kind  of  knowledge  that  the  business  man 
finds  of  use  in  commerce,  and  another  kind  is  that  wliich 
is  closely  related  to  it,  namely,  the  ability  to  recall  along 
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with  the  map  the  physical  and  poHtical  conditions  of  the 
region  which  it  represents.  The  map  as  a  representation  of 
the  location  of  a  country  also  represents  its  surface,  climatic 
conditions,  products  and  people.  When  all  of  these  facts 
are  associated  with  the  map  they  make  it  mean  vastly  more 
than  a  patch  of  color,  and  each  added  fact  helps  to  fix  the 
map  in  mind. 

The  map  habit  is  formed  only  by  persistent  practice. 
Have  a  map  where  it  can  easily  be  consulted  in  the  geog- 
raphy recitation  and  require  pupils  to  point  out  upon  it  the 
places  named  as  they  recite.  Require  pupils  also  to  look 
up  on  the  map  all  places  mentioned  in  the  reading  lessons, 
history  and  other  subjects.  Require  occasional  map  sketch- 
ing and  in  every  way  possible  lead  the  pupils  to  realize  the 
value  of  maps,  but  do  not  give  map  exercises  which  require 
the  mere  searching  out  of  the  location  of  places  and  tracing 
of  boundaries  of  political  divisions.  These  facts  should  be 
learned  incidentally;  exercises  of  this  variety  are  lacking  in 
interest  and  are  thoroughly  distasteful  to  the  pupils.  An 
excellent  exercise  is  to  have  one  of  the  pupils  read  a  few 
important  news  items  from  a  daily  or  weekly  paper  and 
let  the  class  locate  the  places  named  without  referring  to 
the  map.  After  the  last  item  has  been  read,  the  maps  can 
be  consulted.  An  occasional  exercise  of  this  sort  is  of  far 
greater  value  than  any  number  of  stilted  map  lessons. 

Caution.  Do  not  attempt  too  much.  Map  location  forms 
only  a  small  part  of  the  work  in  geography,  but  it  should 
yield  clear,  definite  and  permanent  results.  Children  should 
know  the  essential  map  locations,  and  know  them  well,  such 
as  the  location  of  Boston,  New  York,  Philadelphia,  Chicago, 
the  Mississippi  River,  the  Rocky  Mountains,  the  Mediter- 
ranean Sea  and  the  Suez  Canal.  They  should  know  the 
location  of  the  different  states  in  the  Union,  and  of  the  lead- 
ing countries,  bodies  of  water,  and  cities  of  the  world.  In 
learning  these  facts  they  should  learn  how  to  find  upon  the 
map  the  location  of  any  other  place  it  becomes  necessary 
for  them  to  know. 
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(g)  Globes.  Every  school  should  have  a  globe.  The 
most  useful  globe  is  a  small,  inexpensive  one  which  can  be 
handled  with  ease  and 
safety  by  the  pupils.  ^ 
Elaborate  pieces  of 
apparatus  of  this  kind 
usually  contain  so  much 
that  they  confuse  the 
younger  children.  Only 
a  few  things  should  be 
attempted  with  the 
globe  in  elementary 
geography.  These  are 
the  study  of  the  form  of 
the  earth,  of  the  relative 
positions  of  the  con- 
tinents and  oceans,  the 
cause  of  day  and  night, 
as  shown  by  the  rota- 
tion of  the  earth,  and  an  understanding  of  the  meaning  of 
parallels  and  meridians  and  their  position.  Most  of  these 
facts  the  pupils  will  discover  for  themselves,  provided  their 
attention  is  directed  to  them  by  the  teacher  and  they  are 
allowed  to  handle  the  globe  in  obtaining  answers  to  the 
questions.  Many  teachers  make  a  mistake  in  attempting  to 
solve  problems  with  the  globe  which  are  entirely  too  difficult 
for  elementary  pupils. 

14.  Graphic  Illustrations.  Statistical  data  when  expressed 
in  figures  mean  but  very  little  to  the  average  adult  and 
practically  nothing  to  children.  The  comparative  extent  and 
value  of  our  great  industries,  the  value  of  our  exports  and 
imports,  also  of  our  trade  with  the  leading  commercial 
nations  and  the  relative  position  of  the  United  States 
among  the  leading  nations  in  area,  population,  agricul- 
ture, manufacture,  commerce  and  other  important  matters, 
are  facts  that  pupils  should  learn  during  their  study  of  ,ele- 
mentar}^  geography,  but  some  other  means  than  the  use  of 
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THE  REST  or THt  WORLD 

,  •//     ■ 
THE 
UNITED   STATES 

Vim 

THE  WORLD'S    WHEAT    CROP 


figures  must  be  employed  to  impress  these  facts  upon  their 
minds.     If  we  say  that  the  wheat  crop  of  the  United  States 

for  1906  was  735,260,970 
bushels,  the  statement  con- 
veys no  definite  idea  to  the 
class,  but  if  we  tell  them 
that  were  the  entire  wheat 
crop  of  1906  collected  into 
one  huge  pile,  the  wheat 
would  fill  a  trench  141  miles 
long,  extending  from  Albany 
to  New  York,  and  35  feet 
wide  and  35  feet  deep,  we  have  given  them  a  standard  of 
measure  which  they  can  at  least  partially  comprehend.  If  we 
go  further  and  illustrate  the  statement  by  drawing  a  map 
showing  the  location  of  the  cities  named  and  the  length  of 
the  trench  extending  from  one  to  the  other,  the  size  of  the 
wheat  crop  is  brought  before  the  pupils  still  more  forcibly, 
and  most  of  them  will  remember  the  fact  thus  presented. 

Another  good  illustration  is  found  in  the  meat  packing 
industry.  The  number  of  hogs  slaughtered  in  the  United 
States  annually  is  about  31,- 

000,000.    They  have  a  gross  theresToft»eWORld 

weight  of  930,000,000 
pounds  and  yield  a  net 
weight  of  dressed  meat  of 
nearly  465,000,000  pounds. 
Could  all  these  hogs  be  com- 
bined into  one  huge  animal, 

it  would  have  a  length  of  1570  feet,  or  it  would  extend  nearly 
across  three  city  blocks,  while  its  height,  785  feet,  would 
exceed  that  of  the  tallest  building  in  the  United  States  by 
more  than  160  feet.  The  quantity  of  the  various  products 
can  be  illustrated  in  a  similar  manner;  for  instance,  the 
sausage  made,  if  formed  into  a  continuous  chain,  would  make 
a  chain  that  would  extend  more  than  six  times  around  the 
earth.     Draw  an    outline   of   the   globe   and  run   this   chain 
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around  it  six  times,  and  the  children  will  never  forget  the 
illustration. 

The  ingenious  teacher  will  be  on  the  THE  U.S. 
watch  for  devices  for   illustrating   sta-       ,^^ 
tistical  matter.  The  Scientific  American, 
from  which  the  accompanying  compar- 
ative  illustrations   are   taken,    publica- 
tions of  the  Census  Bureau  and  articles 
in    periodicals    often    contain    valuable 
suggestions  for  devices  of  the  kind  just 
named.     The  teacher  should  also  have 
at  hand  a  number   of   simple,  conven- 
tional   devices   which    are  easily  made. 
By   means   of    these    the  comparative 
areas  of  continents  and  countries,  length 
of  rivers,  population  of  cities  and  many  THE    WORLDS 
other   important   and  interesting   facts     CORN  CROP 
can   be   graphically    represented.      The 

circle,  the  rectangle,  the  line  and  the  pyramid  are  the  simplest 
and  most  valuable  devices,  and  any  one  of  them  can  be  used 

with   the   older  classes. 
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However,  pictures  sim- 
ilar to  those  described 
in  the  illustrations  above 
are  more  valuable  for 
the  younger  classes. 
The  use  of  colored  cray- 
ons also  helps  to  make 
the  impression  more 
vivid;  for  instance,  if  the 
teacher  wishes  to  illus- 
trate the  relative  num- 
THE  world's  cotton  CROP  ^ers  of  the  human  race 

embraced  in  the  three  great  forms  of  religion — paganism, 
Mohammedanism  and  Christianity — a  circle  or  square  rep- 
resenting the  entire  population  of  the  world,  divided  into 
three  parts  which  will  illustrate  the  relative  proportions  and 
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having  each  division  of  a  different  color,  brings  out  the  fact 
very  clearly. 

15.  Pictures.  Present  methods  of  illustrating  books  and 
periodicals  make  pictures  so  numerous  and  so  inexpensive 
that  every  school  can  have  its  picture  cabinet  for  illustrating 
the  geography  and  history  lessons.  It  is  also  to  the  advan- 
tage of  the  teacher  to  have  a  collection  of  her  own  which 
she  can  use  to  supplement  the  school  collection. 

(a)  Selection.  Photographs,  engravings  and  plain  and 
colored    halftones    are    the    styles    of    pictures    most    easily 

obtainable.  Of  all  these, 
the  plain  halftone  used  in 
illustrating  the  best  maga- 
zines and  textbooks  is  the 
most  valuable,  because  it 
is  the  most  easily  obtained 
and'  the  least  expensive. 
Hundreds  of  such  pictures 
can  be  clipped  from  peri- 
odicals without  any  ex- 
pense. Photographs  are 
very  desirable,  and  when 
one    can    afford    them    a 
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limited  number  adds  much 
to  the  interest  and  value  of  the  collection.  Views  with  the 
stereoscope  are  especially  useful,  because  the  instrument 
enables  the  pupils  to  obtain  a  good  idea  of  the  relief  forms 
presented  in  the  pictures.  This  feature  can  also  be  brought 
out,  though  not  as  well,  by  using  a  good  magnifying  glass, 
such  as  a  reading  glass,  with  ordinary  halftones. 

Pictures  should  be  selected  with  great  care.  Those 
designed  for  the  lower  grades  should  be  simple  and  contain 
only  strong  general  features.  Complex  views  should  not  be 
used  in  these  grades.  The  collection  should  contain  such 
a  variety  of  views  as  will  represent  coast  lines,  strong  physi- 
ographic features  and  the  activities  connected  with  great 
industries.     Both  pupils  and  teachers  should  aid  in  making 
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the  school  collection.  Colored  views  should  be  selected  with 
caution.  Cheap  colored  pictures  are  not  true  to  life,  and 
should  in  all  cases  be  avoided.  In  general,  plain  halftones 
are  much  more  satisfactory  than  cheap  colored  views,  and 
the  bulk  of  the  collection  will  naturally  consist  of  these  and 
of  photographs. 

(b)  Mounting  and  Filing.     Pictures  should  be  mounted 
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in  some  manner  that  will  preserve  them.    One  of  the  most 
convenient  devices  is  to  use  heavy  manila  paper,  cutting  it 
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so  that  there  will  be  a  margin  of  at  least  one  inch  around 
the  picture.  The  title,  if  not  printed  on  the  picture,  should 
be  written  under  it,  and  whatever  description  needs  to 
accompany  the  view  should  be  written  upon  the  back  of 
the  mount. 

An  inexpensive  an^  convenient  device  for  filing  consists 
of  large  envelopes.  The  pictures  can  be  arranged  by  coun- 
tries or  continents,  as  desired,  and  the  title  of  the  group 
may  be  written  upon  the  back  of  the  envelope.  This  arrange- 
ment enables  one  to  find  at  once  whatever  pictures  the 
cabinet  contains  bearing  upon  the  subject  in  hand.  "With 
proper  instructions  as  to  care  in  handling  and  replacing  the 
pictures  in  the  envelopes  from  which  they  are  taken,  pupils 
should  be  allowed  free  access  to  the  picture  cabinet. 

(c)  Uses.  Some  teachers  secure  much  better  results  from 
the  study  of  pictures  than  others,  because  they  know  better 
how  to  use  them.  Failures  arise  from  unwise  selection,  from 
lack  on  the  part  of  the  teacher  to  study  the  picture  and 
decide  the  points  to  which  the  attention  of  the  class  should 
be  called,  and  from  presenting  too  many  pictures  at  a  time. 
If  you  do  not  have  a  stereoscope  or  other  lens  through  which 
the  pictures  can  be  viewed,  the  stereoscopic  effect  can  be 
produced  by  closing  one  eye,  and  with  the  other  looking 
at  the  picture  through  the  hand  folded  into  a  tube  like  a 
telescope.  This  simple  device  is  often  very  helpful.  The 
following  suggestions  will  be  found  helpful  in  the  use  of 
pictures : 

(i)  See  that  the  pictures  selected  illustrate  the  point  in 
hand;  if  they  do  not,  do  not  use  them.  Here  a  word  of  caution 
in  regard  to  illustrations  in  the  text-book  is  necessary.  The 
desire  of  authors  and  publishers  to  introduce  a  large  number 
of  pictures  for  the  purpose  of  making  these  works  appear 
attractive  sometimes  leads  them  to  use  such  as  do  not  illus- 
trate the  text-matter,  and  when  you  discover  that  the 
pictures  and  the  text  do  not  agree,  you  should  follow  one 
of  two  plans;  either  ignore  the  picture  entirely  or  give  an  oral 
description  which  will  enable  the  class  to  use  it  intelligently. 
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(2)  Call  attention  to  what  you  wish  the  pupils  to  see. 
This  is  especially  necessary  with  the  younger  classes  and 
in  all  classes  with  pictures  that  contain  a  large  number  of 
objects;  otherwise  some  of  the  pupils  will  give  attention  to 
one  feature  of  the  picture  and  others  to  another,  and  possibly 
some  will  fail  to  see  the  points  which  you  wish  observed. 

(3)  Question  the  pupils  so  as  to  have  them  bring  out  in 
their  observation  the  points  desired.  The  answers  to  these 
questions  will  enable  you  to  discover  any  errors  in  observa- 
tion or  judgment  and  to  correct  these  at  the  time. 

(4)  When  the  class  is  large  and  there  are  not  enough 
copies  of  the  picture  to  enable  all  to  study  it  at  the  same 
time,  hold  the  picture  before  the  class  and  call  attention  to 
the  points  to  which  you  wish  to  direct  their  attention.  This 
saves  time  and  waste  of 
effort. 
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(5)  Finish  the  exercise 
by  having  the  pupils  describe 
the  picture  from  memory. 
This  oral  description  can  be 
followed  by  a  written  one, 
if  desirable.  (See  Volume 
Three,  pages  294  and  301, 
Sections  3  and  6.) 

(6)  Use  the  same  picture 
as  many  times  as  may  be 
necessary  to  secure  the  de- 
sired result. 

(7)  Be  sure  that  you 
connect  the  work  of  the 
picture  with  the  text-matter 
in  the  lesson,  provided  the 
picture  is  used  for  the  pur- 
pose of  illustrating  the  text. 

(d)  Sketches.  Simple  blackboard  sketches  are  often  of 
great  advantage  in  making  descriptions  plain.  A  defile  in 
the  mountains,  a  railway  cut,  the  form  of   an  iceberg,  the 


4  \Jh\iMi  <  'i  ''(Ir'Wi 


A¥r-^o.^^>'-N 


SKETCH   OF   A    MOUNTAIN    GORGE 


112 


Public  School  Methods 


relative  height  of  mountains,  the  kind  of  dwellings  people 
construct  in  different  parts  of  the  world  and  many  other  facts 
can  be  vividly  brought  out  in  this  way,  if  the  teacher  is 
skilful  with  the  use  of  the  crayon.  These  sketches  should  not 
be  elaborate  but  should  consist  of  only  a  few  lines  which 
will  bring  out  the  features  desired.  Any  teacher  wishing  sug- 
gestions for  blackboard  illustrations  will  find  Chalk  Illustra- 
tions, by  Eliza  H.  Morton,  very  helpful. 

16.  The  Historical  Element.  The  relation  of  geography 
to  history  is  discussed  in  Volume  Five,  pages  1 63-164.  At  this 
point  we  wish  to  speak  of  the  historical  element  in  geography. 
We  must  not  lose  sight  of  the  interest  which  people  take  in 
places  because  of  events  that  transpired  in  them.  Gettys- 
burg is  an  unpretentious  village  among  the  hills  of  Pennsyl- 
vania, but  the  great  battle  fought  there  has  given  it  a  world- 
wide celebrity  that  brings  to  it  thousands  of  visitors  every 
year.  Concord,  Lexington,  Plymouth,  Quebec,  Waterloo  and 
scores  of  other  places  have  like  interest.  The  historical 
incidents  should  be  brought  out  at  the  time  the  class  studies 
the  locality  in  which  the  places  are  situated. 

The  development  of  any  region  depends  upon  its  geo- 
graphic conditions,   and  in  the  study  of  the  industries  and 

civilization  of  a 
locality  we  cannot 
overlook  the  fact 
that  they  depend 
upon  geographic  con- 
ditions. Western 
Pennsylvania  is 
devoted  to  the  man- 
ufacture of  iron  and 
steel  because  the 
locality  abounds  in 
coal  and  iron  ore; 
the  Mississippi  Basin  is  the  richest  agricultural  region  of  the 
world  because  of  alluvial  soil;  the  flood  plains  of  the  great 
rivers  of  the  Old  World,  the  Po,    the  Nile  and  the  Ganges, 
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have  been  the  homes  of  powerful  nations  since  the  dawn 
of  history.  These  facts  should  be  brought  out  with  the 
older  pupils. 

The  history  of  names  is  also  of  interest  to  children.  This 
line  of  work  can  be  developed  by  asking  the  class  to  answer 
such  questions  as,  For  whom  was  Lake  Champlain  named, 
and  why?  Why  do  the  names  of  mountains,  rivers  and 
lakes  in  New  England  differ  so  widely  from  those  in  New 
York?  In  the  New  England  states  we  find  such  names  as 
Androscoggin,  Saco,  Connecticut,  Katahdin,  Winnepesaukee, 
while  in  New  York  we  find  Mohawk,  Seneca,  Cayuga,  Oneida 
and  many  others  differing  widely  from  the  names  in  the 
first  group.  The  answer  to  this  question  will  show  the  class 
that  the  names  of  the  mountains  and  rivers  in  these  parts 
of  our  country  were  given  them  by  the  Indians  and  that 
the  original  names  have  been  retained.  This  leads  to  the 
further  knowledge  of  the  fact  that  one  family  of  Indians 
occupied  the  New  England  states  and  another  family  having 
a  different  language  occupied  the  state  of  New  York.  An- 
other interesting  exercise  in  names  consists  in  having  the 
children  who  are  studying  the  United  States  discover  how  the 
different  states  received  their  names.  Again,  why  are  there 
so  many  French  names  in  the  Mississippi  Valley,  and  why 
are  there  so  many  Spanish  names  in  California,  New  Mexico 
and  Arizona? 

A  word  of  caution  may  be  necessary  at  this  point.  In 
considering  the  historical  element  in  geography  just  sufficient 
emphasis  should  be  given  to  this  element  to  lend  interest  to 
the  geography  lessons.  It  should  not  take  precedence  in 
this  study  as  in  case  of  the  study  of  history.  Were  the  class 
studying  the  history  of  the  southwestern  portion  of  the 
United  States,  they  would  be  interested  in  tracing  out  the 
expeditions  of  the  early  Spanish  explorers  and  the  found- 
ing of  the  various  missions  in  that  part  of  our  country,  but 
in  studying  the  geography  of  the  region  the  only  attention 
that  should  be  given  to  these  facts  is  that  which  shows  the 
pupils  that  the  names  found  there  were  given  by  the  early 
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Spanish  settlers.  Again,  the  geography  of  our  great  cities, 
Boston,  New  York,  Philadelphia,  Chicago,  Saint  Louis,  for 
instance,  would  be  incomplete  without  reference  to  their 
beginning  and  growth.  In  nearly  every  phase  of  political 
geography  we  find  a  historical  element  which  should  not  be 
ignored. 

17.  The  Literary  Element.  For  more  than  three-quarters 
of  a  century  the  writings  of  Sir  Walter  Scott  have  been  draw- 
ing people  of  other  lands  to  visit  the  scenes  of  events  that 
never  transpired  and  the  homes  and  haunts  of  people  that 
never  lived.  The  geography  of  Scotland  should  not  be 
passed  over  without  calling  attention  to  the  localities  immor- 
talized by  this  great  writer.  In  a  like  manner  the  geography 
of  Nova  Scotia  requires  a  reference  to  Evangeline,  that  of 
New  England  to  Snow-Bound  and  to  some  of  Thoreau's 
remarkable  descriptions.  The  geography  of  Cambridge, 
Mass.,  is  incomplete  without  reference  to  the  Old  Elm  and 
Craigie  House,  and  Hiawatha  has  done  for  an  otherwise 
insignificant  waterfall  near  Minneapolis  what  the  Lady  of 
the  Lake  did  for  the  Trosachs  in  Scotland.  Many  of  our 
poets  have  woven  into  their  songs  the  scenic  beauty  of  our 
own  and  other  lands.  The  literary  element  in  geography 
should  not  be  neglected,  therefore,  since  it  adds  interest 
and  meaning  to  the  subject.  (See  Volume  Three,  pages  293- 
294,  Section  2.) 

18.  Advanced  Geography.  Advanced  geography  is  the 
title  usually  applied  to  the  text-book  following  the  elemen- 
tary geography.  The  work  done  before  this  book  is  reached 
should  have  prepared  the  pupils  for  its  use.  The  teacher, 
however,  must  make  a  thorough  study  of  the  book,  to  get  a 
conception  of  its  scope  and  plan.  Some  advanced  geog- 
raphies still  in  use  begin  with  general  definitions  and  follow 
these  with  lessons  on  mathematical  geography.  The  plan 
of  such  a  book  should  not  be  followed.  If  the  previous 
work  has  been  done  properly  the  pupils  will  have  learned 
the  definitions  of  most  of  the  terms  that  they  will  use,  and 
they  should  learn  others  as  the  work  leads  to  them.     Most 
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of  the  abstract  generalizations  called  for  in  lessons  on  mathe- 
matical geography  are  altogether  too  difficult  for  pupils  of 
this  age.  With  such  a  book  the  better  plan  is  to  begin  with 
the  study  of  a  continent  or  country  which  the  work  in  the 
grade  below  most  naturally  leads  up  to.  However,  since 
at  least  one-half  the  time  spent  upon  the  advanced  geog- 
raphy should  be  devoted  to  the  United  States,  it  is  usually 
wise  to  begin  work  with  our  own  country,  unless  the  work 
in  the  grade  below  strongly  points  to  some  other  plan. 

In  the  main,  the  plan  of  the  book  for  the  study  of  con- 
tinents and  countries  should  be  followed;  otherwise,  the 
pupils  will  become  confused  between  the  plan  presented  by 
the  teacher  and  that  found  in  the  text.  Type  studies  will 
enable  the  class  to  avoid  repetition  and  are  also  valuable 
for  supplementing  the  lessons  in  the  book.  Most  advanced 
geographies  contain  too  much,  and  the  teacher  should  select 
the  most  important  portions  and  place  emphasis  upon  them. 
The  great  countries,  such  as  the  United  States,  Great  Britain, 
France,  Germany,  Russia,  China  and  Japan,  should  receive 
special  attention.  Unimportant  countries,  such  as  Spain, 
Portugal  and  Persia,  can  be  passed  over  lightly,  and  if  time 
is  short,  some  of  them  may  be  omitted.  Recent  develop- 
ments, such  as  the  progress  of  civilization  in  Africa,  the 
construction  of  the  Panama  Canal,  and  the  introduction  of 
a  national  legislature  into  Russia,  should  receive  attention 
in  connection  with  the  study  of  the  countries  with  which 
they  are  associated. 

The  amount  of  supplementary  work  which  can  be  done 
with  the  class  in  advanced  geography  is  limited  only  by 
the  capacity  of  the  class,  the  time  they  can  devote  to  the 
subject  and  the  sources  from  which  material  can  be  obtained. 
Classes  having  access  to  numerous  reference  works  and  to 
good  libraries  can  of  course  accomplish  much  more  than 
those  deprived  of  these  aids.  Good  newspapers  and  period- 
icals are  always  available,  and  there  is  seldom  an  issue  of 
such  a  publication  that  does  not  contain  one  or  more  articles 
which  can  be  used  with  the  work  in  geography.     Among 
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those  worthy  of  special  mention,  because  of  the  direct  bear- 
ing of  many  of  their  articles  upon  geography,  are  the  National 
Geographic  Magazine,  published  by  the  National  Geographic 
Society,  Washington,  D.  C,  The  World's  Work,  and  the 
American  Review  of  Reviews,  both  of  New  York  City. 

19.  Commercial  Geography.  Before  they  leave  the 
elementary  school,  pupils  should  acquire  some  knowledge 
of  the  sources  of  supply,  the  processes  of  manufacture,  the 
methods  of  distribution,  and  the  cost  of  our  most  common 
commodities.  Whenever  possible,  commercial  geography 
should  constitute  a  part  of  the  work  of  the  highest  grammar 
grade  of  the  graded  schools  and  of  the  oldest  pupils  in  the 
rural  schools.  The  introduction  of  this  subject  adds  interest 
to  the  work  and  helps  to  retain  the  older  boys  in  the  rural 
schools.  See  Coal,  Volume  Three,  page  304;  also,  The  Study 
of  Corn,  pages  6-20  of  Volume  Five. 

If  commercial  geography  cannot  be  taken  up  as  a  regular 
study,  much  can  be  accomplished  by  studying  great  types 
of  industries  from  an  industrial  and  commercial  point  of 
view.  Such  types  as  wheat,  corn,  cotton,  coal,  petroleum, 
iron  and  steel,  the  manufacture  of  textiles,  banking  and 
exchange,  transportation,  the  influence  which  such  inven- 
tions as  the  steamboat,  the  locomotive,  the  telegraph,  and 
the  various  applications  of  electricity  have  had  upon  the 
leading  industries  of  the  world  and  the  influence  of  com- 
merce upon  civilization  are  illustrations  of  topics  that  can 
be  taken  up  successfully  on  the  plan  of  type  studies.  For 
outlines  for  these  type  studies,  see  the  lessons  on  Coal  and 
Corn,  above  mentioned. 

By  whatever  plan  commercial  geography  is  pursued,  the 
pupils  should  be  led  to  realize  the  geographical  conditions 
upon  which  industry  and  commerce  depend.  Pupils  should 
also  understand  how  value  is  added  to  material  by  the 
expenditure  of  labor  upon  it,  both  in  manufacture  and  in 
transportation,  and  how  inventions  and  the  division  of  labor 
have  reduced  the  cost  of  many  commodities;  and  they  should 
also  learn  something  of  the  elementary  principles  governing 
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credit  and  exchange.  Such  knowledge  is  of  the  greatest 
practical  value.  In  no  other  way  can  pupils  be  led  so  easily 
to  realize  the  interdependence  of  different  parts  of  the  world. 
"One  of  the  greatest  lessons  of  all  is  to  discover  how  every  part 
of  the  earth  is  now  made  to  contribute  to  the  needs  and  welfare  of 
every  other  part,  and  to  see  with  what  expenditure  of  energy,  capital 
and  ingenuity  the  aggressive  races  of  Europe  have  built  canals,  opened 
ocean  highways  and  continental  railroad  lines.  The  iced  meats  of 
Australia  soon  find  their  way  to  London,  and  refrigerator  fruitcars 
cross  the  continent  of  North  America  in  a  few  days.  These  topics 
lead  us  close  to  the  present  trade  rivalry  of  the  great  powers  for  the 
commerce  of  the  world,  and  to  the  question  how  the  prices  of  staple 
products  are  fixed  by  the  world  market."^ 

20.  Comparisons.  Comparative  studies  bring  out  the 
points  of  resemblance  and  difference  between  similar  features 
in  different  localities  or  unlike  features  in  approximate 
localities.  A  comparison  of  the  Andes  with  the  Himalayas, 
of  the  Nile  with  the  Mississippi,  or  of  Eastern  with  Western 
civilization  affords  good  illustration  of  this  kind  of  studies. 
The  teacher  can  lead  the  pupils  to  make  such  comparisons 
by  asking  them  to  answer  such  questions  as,  Why  were  the 
Japanese  successful  in  the  late  war  with  Russia?  Why  is 
the  population  of  the  Mississippi  basin  more  evenly  distrib- 
uted than  that  of  the  basin  of  the  Nile  ?  How  do  methods 
of  farming  in  the  central  portion  of  the  United  States  com- 
pare with  those  in  China. 

21.  Aids.  The  teacher's  aids  in  geography  fall  under  the 
four  heads,  material  illustrating  industries,  clippings,  pictures, 
and  books. 

(a)  Material.  By  interesting  pupils  and  patrons,  the 
teacher  in  almost  any  school  can  collect  a  small  cabinet  of 
specimens  useful  in  illustrating  geography.  The  specimens 
should  be  of  products  not  common  in  the  locality.  All 
cabinets  need  specimens  of  raw  material  produced  in  foreign 
lands,  such  as  cocoons  of  the  silkworm,  hemp  fiber  and  the 
fiber  of  cocoanut.  Specimens  which  illustrate  the  various 
processes  in  the  manufacture  of  common  articles,  as  cotton 

^McMurry:     Special  Method  in  Geography. 
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and  woolen  cloth,  boots  and  shoes,  wheat  flour,  the  latter 
showing  the  various  stages  of  the  wheat  from  the  time  it 
enters  the  mill  until  the  finished  product  is  prepared,  are 
also  of  great  value. 

By  arranging  to  exchange  specimens  with  schools  in 
different  parts  of  the  country,  valuable  additions  can  often 
be  made  to  the  geography  cabinet.  It  is  also  well  occasionally 
to  buy  specimens  which  cannot  be  obtained  at  home  or  by 
exchange.  Unfortunately,  there  are  no  dealers  who  make  a 
specialty  of  handling  this  material  for  school  purposes. 

(b)  Clippings.  Newspapers  and  periodicals  contain  many 
articles  valuable  for  the  geography  class.  Teacher  and 
pupils  should  be  constantly  on  the  watch  for  such  articles. 
Clippings  should  be  filed  in  accordance  with  directions  given 
on  pages  109-110,  Section  15.  They  should  always  be  at  the 
disposal  of  the  pupils,  under  the  restriction  that  the  clip- 
pings be  handled  with  care  and  always  placed  back  in  the 
envelope  from  which  they  were  taken,  when  the  pupils  are 
through  using  them.  In  connection  with  the  clippings  there 
should  also  be  kept  a  card  index  of  the  articles  in  magazines 
which  cannot  be  cut,  and  of  chapters  in  books  which  bear 
upon  the  subject.  This  index  increases  in  value  from  year 
to  year. 

(c)  Pictures.  The  selection,  mounting,  filing  and  use  of 
pictures  have  already  been  described  in  Section  15. 

(d)  Books.  The  following  list  of  books  is  divided  into 
two  classes,  those  suitable  for  the  teacher  and  those  that 
can  be  used  by  both  teacher  and  pupils. 

(i)  Books  for  Teachers.  Only  such  works  are  mentioned 
as  can  be  procured  at  nominal  or  moderate  prices: 

Special  Method  in  Geography.  C.  A.  McMurry.  217  pages.  Mac- 
millan  Company.  This  is  one  of  the  most  helpful  works  that  the 
teacher  can  obtain.  It  gives  full  directions  for  the  selection  of 
material  for  the  study  of  types. 

New  Basis  of  Geography.  Redway.  225  pages.  Macmillan  Com- 
pany. This  work  is  valuable  for  showing  the  foundation  upon  which 
geography  under  the  present  methods  of  teaching  rests,  and  it  should 
form  a  part  of  the  equipment  of  every  teacher  of  the  subject. 
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The  Teaching  of  Geography.  Geikie.  202  pages.  Macmillan  Com- 
pany.    A  work  containing  many  valuable  directions  and  suggestions. 

Man  and  his  Work.  Herbertson.  136  pages.  Adam  and  Charles 
Black,  London.  Though  an  English  publication,  this  work  can  be 
obtained  of  most  dealers  in  the  United  States.  It  is  of  especial 
value  in  showing  the  influence  of  geographic  conditions  upon  human 
activities. 

Methods  and  Aids  in  Geography.  King.  518  pages.  Lee  & 
Shepard.  This  work  contains  many  valuable  suggestions  and  devices, 
though  its  statistical  matter  is  decidedly  out  of  date. 

How  to  Study  Geography.  Parker.  400  pages.  Appleton  &  Com- 
pany. This  is  one  of  the  International  series  and  gives  a  more  scien- 
tific treatment  of  the  methods  of  studying  and  teaching  geography 
than  any  other  work  included  in  the  list.  Some  portions  of  it  are 
somewhat  difficult,  but  they  will  repay  the  study  necessary  to  enable 
the  teacher  to  understand  them. 

Manual  of  Geography.     Redway.     175  pages. 

By  the  same  author:  The  Reproduction  of  Geographical  Forms. 
84  pages.  D.  C.  Heath  &  Company.  The  Manual  renders  the  latest 
discoveries  in  geography  valuable  for  the  use  of  teachers  and  con- 
tains chapters  on  clay  and  sand  modeling  and  map  drawing.  The 
book  has  for  its  purpose  the  grouping  of  the  vai-ious  forms  and  out- 
lines of  relief  into  types  more  difficult  than  teachers  of  elementary 
schools  usually  care  to  undertake. 

Lessons  in  New  Geography.  Trotter.  182  pages.  D.  C.  Heath 
&  Company.  Contains  many  valuable  hints  and  topics  with  sug- 
gestions for  some  of  the  most  recent  methods. 

International  Geography.  Mill.  1088  pages.  Appleton  &  Com- 
pany. A  comprehensive  treatise  of  the  countries  of  the  earth,  each 
being  treated  by  an  author  specially  qualified  to  write  upon  the 
country  which  he  described.  For  its  price  it  is  the  most  useful  ref- 
erence work  in  geography  in  existence. 

Physical  Geography.  Davis.  428  pages.  Ginn  &  Company.  An 
excellent  and  quite  comprehensive  elementary  text-book  upon  this 
subject.  Contains  many  valuable  illustrations,  and  the  text  is 
easily  undertsood. 

Introduction  to  Physical  Geography.  Gilbert  and  Brigham.  380 
pages.  Appleton  &  Company.  An  excellent  elementary  work  for 
both  teachers  and  pupils. 

Chalk  Illustrations.  Morton.  200  pages.  A.  Flanagan  Company. 
This  is  a  suggestive  handbook  for  making  free-hand  sketches.  It 
contains  a  large  number  of  illustrations  and  full  directions  for  mak- 
ing blackboard  drawings. 

The  New  Practical  Reference  Library.  5  volumes.  The  Hanson- 
Bellows   Company.     This   is   an   excellent   reference   work  for  both 
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teacher  and  pupils.  Simple  in  style,  of  recent  date,  printed  in  clear 
type,  beautifully  illustrated,  and  sold  at  a  price  which  brings  it 
within  reach  of  everyone,  this  work  forms  a  valuable  accession  to 
the  teacher's  library. 

(2)  Books  for  Teachers  and  Pupils.  The  various  series  of 
geographical  readers  put  out  by  the  different  pubHshing 
houses,  as  well  as  such  books  on  travel  as  the  Boy  Traveler 
series,  the  Zigzag  Journeys  series  and  Family  Flights  series, 
are  especially  interesting  to  pupils,  and  they  contain  many 
geographical  facts  presented  more  completely  than  it  is 
possible  to  do  in  a  text-book.  The  more  of  such  books  the 
pupils  have  access  to,  the  more  complete  understanding  of 
geographical  subjects  they  will  be  able  to  obtain.  Every 
school  should  have  an  atlas,  a  globe,  and  an  encyclopedia 
that  can  be  read  and  understood  by  the  pupils.  In  addition 
to  the  above  works,  the  teacher  will  find  the  Statesman's 
Year  Book  and  almanacs  containing  statistics,  such,  as  that 
published  by  the  New  York  World,  the  New  York  Tribune, 
Chicago  Daily  News  and  other  great  journals,  valuable  for 
furnishing  statistical  matter  that  is  up  to  date. 

WORK    BY    GRADES 

22.  Fourth  Grade.  The  following  outline  is  suggested 
for  the  work  of  the  fourth  year: 

(i)  Collect  results  of  previous  study. 

(2)  Local  physiography;  hills,  valleys,  mountains,  prairies  and 
rivers.  (Section  7.) 

(3)  Springs,  brooks,  lakes,  ponds,  swamps. 

(4)  Trade  and  occupations  of  the  immediate  locality. 

(5)  Maps.     (Section  13.) 

(6)  Excursions  and  imaginary  journeys.      (Section  12.) 

(7)  The  world  as  a  whole;  form,  size,  day  and  night.    (Section  8.) 

(8)  Natural  divisions  of  land  and  water. 

(9)  Continents  and  oceans. 

(10)  Location  and  extent  of  North  America  and  its  leading  phys- 
iographic features,  or  study  of  the  state.     (Section  10.) 

(11)  Topics  relating  to  history  stories.  (Volume  Five,  pages  168 
and  171-172,  Sections  12,  13  and  15.) 

(12)  Local  Government.  (Volume  Five,  pages  192-193,  Section  ^^.) 
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23.  Fifth  Grade.  The  work  of  the  fourth  grade  should 
be  continued  as  follows: 

(i)    Review  work  of  the  previous  year. 

(2)  North  America.  Chief  physiographic  features;  soil,  climate, 
productions,  people,  political  divisions. 

(3)  Smaller  type  studies  of  the  United  States,  such  as  a  coal 
mine,  Niagara  Falls,  cotton  raising.     (Section  9.) 

(4)  The  United  States  as  a  whole.  Great  divisions  of  surface, 
river  systems.  Great  Lakes,  climate,  groups  of  states,  chief  products, 
chief  manufactures,  ten  largest  cities,  chief  railway  and  water  routes. 

(5)  Study  of  the  state  reviewed  and  extended. 

24.  Sixth  Grade.  Most  of  the  time  of  this  grade  should 
be  devoted  to  the  other  countries  of  North  and  South  Amer- 
ica. Follow  the  plan  for  continents  and  countries  given  in 
the  previous  section: 

(i)  Other  countries  of  North  America.  Same  plan  as  for  the 
United  States. 

(2)  South  America.     Same  plan  as  for  North  America. 

(3)  West  Indies. 

(4)  Topics  suggested  by  history  lessons.  (Volume  Five,  pages 
168  and  171,  Sections   12-13.) 

(5)  Study  of  maps,  making  the  work  more  minute  than  the 
previous  year. 

25.  Seventh  Grade.  The  work  of  this  grade  should  con- 
sist of  the  study  of  Europe  and  Asia,  and  a  special  study  of 
the  United  States ;  also  of  the  chief  facts  of  climate  and  mathe- 
matical geography: 

(i)   Eurasia.     (Section  22,  Topic  10.) 

(2)  Europe. 

(3)  Leading  countries  of  Europe.  In  connection  with  each 
country  locate  its  colonial  possessions. 

(4)  Less  important  countries  of  Europe. 

(5)  Asia. 

(6)  Leading  countries  of  Asia. 

(7)  East  Indies. 

(8)  Africa. 

(9)  Australia. 

(10)  Races  of  men. 

(11)  Great  commercial  routes  of  the  world. 

(12)  Special  study  of  the  United  States,  following  the  jilan  of 
text-book.     (Section  16  and  17.) 
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26.  Eighth   Grade.      The  work  of  the  eighth  grade  should 

consist  of: 

(i)  The  general  study  of  Asia  and  Africa,  with  special  atten- 
tion to  recent  developments  in  those  grand  divisions. 

(2)  Great  empires  of  the  world,  as  wholes,  including  colonial 
possessions,  method  of  government,  resources  and  commercial  advan- 
tages of  each. 

(3)  Different  forms  of  government. 

(4)  Distribution  of  heat,  isothermal  lines. 

(5)  Winds.  Rainfall.    (Volume  Five,  pages  61-66,  Sections  38-44.) 

(6)  The  ocean,  tides  and  currents. 

(7)  Distribution  of  natural  resources  of  the  world,  forests,  min- 
eral, fuels  and  metals. 

(S)  Location  of  great  agricultural  regions.  Compare  with  each 
other. 

(9)  Astronomical  zones. 

(10)  Change  of  seasons,  giving  attention  only  to  the  chief  causes. 

(11)  Commercial  geography  by  type  studies  of  great  industries, 
with  special  view  to  their  commercial  importance. 

27.  Ninth  Grade.  The  work  of  the  ninth  grade  will  con- 
sist of  the  study  of  commercial  geography,  or  of  physical 
geography  from  the  text-book.  The  plan  of  the  book  should 
be  followed. 

TEST  QUESTIONS 

1.  Show  how  geography  differs  from  botany  in  its  treat- 
ment of  cotton  and  allied  subjects,  and  from  meteorology 
in  its  treatment  of  climate. 

2.  Show  how  you  would  lead  a  sixth  grade  class  to  see 
why  London  is  the  greatest  commercial  and  financial  center 
of  the  world. 

3.  Give  a  brief  description  of  the  surface  of  the  locality 
in  which  your  schoolhouse  is  situated  and  show  to  what 
extent  you  can  make  use  of  lessons  on  this  region  in  teach- 
ing the  natural  divisions  of  land  and  water  to  a  fourth  grade 
class. 

4.  Make  a  freehand  outline  map  of  the  state  in  which 
you  live,  placing  in  it  the  principal  rivers  and  mountain 
ranges,  the  chief  cities  and  the  leading  trunk  lines  of  rail- 
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way.    Do  this  without  a  map  of  the  state  before  you.    How 
many  minutes  did  you  spend  upon  the  drawing? 

5.  Show  why  and  in  what  particulars  oral  instruction  in 
geography  requires  of  the  teacher  more  extensive  and  more 
thorough  preparation  than  does  the  use  of  the  text-book. 

6.  What  is  the  relative  importance  of  the  study  of  maps 
and  the  study  of  the  text,  for  pupils  using  the  advanced 
geography?     Give  full  reasons  for  your  answer. 

7.  Explain  by  the  use  of  a  globe  your  method  for  teach- 
ing the  cause  of  day  and  night  to  a  fourth  grade  class. 

8.  What  places  in  North  America  have  been  made  famous 
by  the  writings  of  our  great  authors? 

9.  Give  your  opinion  of  what  constitutes  a  good  text- 
Look  in  elementary  geography.  What  books  come  nearest 
to  your  ideal? 

10.  Give  a  plan  for  teaching  commercial  geography  in 
the  eighth  grade,  when  no  text-book  is  used. 

11.  Which  of  the  four  divisions  of  geography  would  you 
present  almost  exclusively  to  young  children?  In  what 
grades  may  economic  geography  safely  be  introduced? 

12.  Of  what  other  sciences  should  the  teacher  have  con- 
siderable knowledge  in  order  to  present  geography  acceptably? 

13.  Make  an  outline  of  what  should  be  included  in  the 
presentation  of  home  geography. 

14.  How  would  you  correlate  an  imaginary  journey  in  a 
geography  lesson  with  other  school  subjects? 

15.  What  educational  advantage  is  gained  from  map 
drawing  beyond  acquiring  geographical  facts? 

16.  By  concrete  illustration  show  the  correlation  of  history, 
geography  and  literature. 

17.  The  zones  of  various  products  of  our  agriculture  are 
fairly  well  known  to  you.  Construct  a  map  showing  other 
portions  of  the  world  where  the  same  crops  are  produced. 
Of  what  advantage  will  this  be  to  the  geography  class? 

1 8.  Give  reasons  for  or  against  use  of  water  color  in  map 
drawing. 

1 9.  Give  reasons  for  your  opinion  regarding  production  maps. 
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28.  Type  Study  on  Lake  Michigan 

Suggestions  as  to  Method 

(a)  This  topic  admits  of  a  great  variety  of  illustrative  data, 
including  pictures,  maps,  and  advertisements  of  steamships  and  lake 
summer  resorts. 

{b)  The  lake  scenery  of  shores  and  islands  for  all  the  inland  seas 
shotild  be  represented  in  pictures. 

(c)  Drawings  and  pictures  of  the  harbors  of  Duluth,  Chicago, 
Milwaukee,  Cleveland,  Buffalo,  etc.,  are  much  needed. 

{d)  The  great  ore  docks  on  the  shores  of  Lake  Superior  and  the 
machines  for  unloading  ore  along  Lake  Erie  can  be  represented  in 
pictures. 

{e)  A  large  map  of  the  Great  Lakes  showing  the  routes  of  the 
four  chief  kinds  of  shipment  and  the  large  lake  ports  can  be  drawn 
by  the  pupils. 

(/)  In  connection  with  ship-building  get  pictures  of  the  big  ship- 
yards and  of  the  large  passenger  and  freight  steamers.  Compare  with 
ocean  steamers. 

(g)  The  comparison  of  the  Upper  Lakes  with  Lake  Ontario  and 
the  lower  St.  Lawrence,  and  of  the  five  Great  Lakes  with  the  Missis- 
sippi River  and  its  navigable  waters  and  large  cities  is  striking  in 
results. 

(h)  As  series  of  lakes,  cities  and  rivers  are  formed,  drill  upon  them 
repeatedly  until  they  are  fully  fixed. 

Outline  of  Topics 

1.  General  survey  of  Lake  Michigan.    Physical  character, 

2.  Influence  of  the  lake  on  commerce.     Four  chief  prod- 
ucts for  shipment. 

3.  Passenger  traffic  on  the  lakes. 

4.  Ship-building  on  the  lakes. 

5.  Causes  for  the  rapid  growth  of  Chicago. 

6.  Comparison  of  Lake  Michigan  and  Lake  Superior. 

7.  Lake  Huron  and  Lake  Erie. 

8.  Summary  regarding  the  large  cities  on  the  lakes. 

9.  Comparison  of  lake  transport  with  that  on  the  Missis- 
sippi River  and  its  branches. 

10.  Lake  Erie  and  the  St.  Lawrence. 

11.  Other  great  lakes  and  inland  seas  of  the  world. 
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LAKE    MICHIGAN 

1.  Lake  Michigan  is  that  one  of  the  Great  Lakes  which 
lies  wholly  within  the  United  States.  With  an  area  of  23,000 
square  miles,  it  is  nearly  half  as  large  as  the  state  of  Illinois. 
Its  surface  lies  581  feet  above  sea  level  and  it  is  in  places 
more  than  800  feet  deep,  so  that  its  bottom  lies  partly  below 
sea  level. 

Its  shores  are  mostly  low  and  sandy.  Near  Michigan  City, 
Indiana,  the  white  sand  hills  pile  up  to  a  hundred  feet  in 
height.  The  sand  dunes  or  ridges  reach  back  some  distance 
from  the  shore  line.  The  shores  are  regular  except  at  the 
north,  where  Green  Bay  on  the  west  reaches  down  a  long 
pointed  arm  into  Wisconsin,  and  Great  Traverse  Bay  farther 
east.with  smaller  bays,  breaks  up  the  coast  of  Michigan.  Several 
rivers  of  considerable  size  and  length  carry  their  waters  into 
the  lake  from  Wisconsin  and  Michigan.  All  the  streams 
flowing  into  Lake  Michigan  drain  an  area  of  37,000  square 
miles,  or  a  region  one  and  a  half  times  as  large  as  the  lake  itself. 

Lake  Michigan  extends  southward  from  Mackinaw  350 
miles  and  has  an  average  width  of  about  sixty  miles.  At 
the  widest  part  one  cannot  see  across  it  and  seems  to 
look  out  on  an  ocean. 

The  lake  waters,  being  colder  than  the  land,  temper  the 
air  in  summer,  so  that  breezes  from  the  lake  are  refreshing 
in  July  and  August.  Along  the  western  shores  of  Michigan 
the  lake  waters  modify  the  frosty  air  of  spring  so  as  to 
protect  the  peach  orchards. 

The  islands  and  bays  along  the  northern  shores  of  Lake 
Michigan  are  so  cool  and  pleasant  in  the  sultry  summer 
months  that  they  are  much  visited  by  tourists  and  those 
seeking  cool  summer  homes. 

2.  Lake  Michigan  reaches  like  a  long  finger  far  south- 
ward till  it  touches  the  rich  prairie  and  farming  regions  of 
Indiana  and  Illinois. 

In  an  early  day  farmers  living  within  sixty  or  eighty  miles 
of  Chicago  found  it  a  good  outlet  for  shipping  their  grain  and 
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other  products  to  eastern  markets.  From  the  south  end  of 
the  lake  it  is  easy  and  cheap  to  ship  goods  to  Buffalo  and  by- 
way of  the  Erie  canal  to  New  York  City  and  by  way  of  the 
ocean  to  Europe.  England  and  Germany  and  France  are  the 
best  customers  for  the  products  of  Illinois  and  Iowa  and  of 
all  the  states  lying  southwest  of  Chicago  for  a  thousand 
miles.  Before  the  railroads  were  built  grain  and  meats  could 
not  be  easily  brought  into  Chicago  for  any  distance  except  by 
the  old  Illinois  and  Michigan  canal.  But  m  recent  years  great 
double  track  railroads  reach  out  in  all  directions  from  Chicago, 
so  that  it  has  become  the  greatest  railroad  center  of  the  world. 

On  the  shores  of  the  lake  are  several  large  cities,  as  Chicago, 
Milwaukee,  Racine  and  Muskegon,  which  share  m  this  traffic, 
Milwaukee  has  an  excellent  harbor,  protected  by  a  break- 
water, and  since  it  is  favorably  located  with  reference  to 
farming  land,  timber  land  and  mines  it  has  a  large  shipping 
trade.  Its  receipts  by  way  of  the  lake  are  considerably 
smaller  than  its  shipments,  though  it  receives  much  coal  from 
the  east  over  the  lake  route.  Racine,  the  second  city  indus- 
trially of  the  state,  has  also  a  good  harbor,  and  has  steamship 
connection  with  other  lake  ports.  Its  shipments  consist 
mainly  of  farm  produce  and  its  manufactured  products. 
Muskegon  is  on  Muskegon  Lake,  which  is  connected  by  a 
channel  200  feet  wide  with  Lake  Michigan.  This  channel  is 
deep  enough  to  admit  large  vessels,  and  the  harbor  of  Mus- 
kegon is  one  of  the  finest  on  the  lake.  There  is  daily  steam- 
ship communication  with  Chicago,  Milwaukee  and  other  lake 
ports,  and  the  trade  in  lumber  and  farm  produce  is  large. 

Lake  Michigan  is  chiefly  important  as  a  water  route  for 
shipping  goods  eastward.  For  about  four  months  in  winter 
the  harbors  of  the  lake  are  closed  up  with  ice,  but  during 
the  other  eight  months  the  ship  traffic  up  and  down  the  lake 
is  so  great  that  it  is  hard  to  measure  it.  The  four  chief 
products  freighted  on  the  lake  vessels  are  grain,  iron  ore, 
lumber  and  coal. 

For  about  sixty  years  Chicago  has  been  a  very  large 
lumber-shipping   point,  collecting   white    pine  lumber  from 
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the  streams  and  sawmills  of  Michigan  and  Wisconsin  and 
shipping  it  by  rail  to  the  west  and  southwest.  More  than 
forty  years  ago  the  Chicago  River  was  crowded  with  wooden 
vessels  loaded  high  with  lumber.  But  the  pine  woods  in 
Michigan  and  Wisconsin  are  nearly  exhausted,  and  this  trade 
has  now  dwindled  to  small  size. 

In  recent  years  the  iron  mines  of  Michigan  and  Minnesota 
have  been  sending  millions  of  tons  of  iron  ore  to  Chicago, 
Joliet  and  Gary,  and  the  ore-carrying  vessels  coming  down 
from  Lake  Superior  are  of  vast  size.  A  single  vessel  has 
sometimes  brought  a  cargo  of  more  than  1 2 ,000  tons  to  South 
Chicago.  At  the  great  steel  works  of  Chicago  the  red  ore 
from  the  ships  is  piled  up  in  mountain-like  heaps  before 
passing  into  the  blast  furnaces. 

Chicago  as  a  grain-collecting  center  is  so  important  that 
eighty-three  elevators  with  a  capacity  for  63,000,000  bushels 
have  been  built.  Much  of  this  grain  is  shipped  east  to  Buffalo 
by  the  lake  freighters.  On  the  return  voyage  the  vessels  are 
loaded  with  coal  from  eastern  Pennsylvania,  which  is  then 
distributed  from  Chicago  and  Milwaukee  to  the  people  of 
the  west. 

Besides  these  four  staple  products  which  make  up  the 
bulk  of  lake  shipments,  a  large  amount  of  other  merchandise 
is  sent  westward  to  Lake  Michigan  cities  by  water,  as  whole- 
sale groceries,  machinery  and  manufactures. 

3.  Even  the  passenger  traffic  for  summer  tourists  has 
grown  to  be  an  important  part  of  the  lake  commerce.  Some 
of  the  passenger  vessels  on  the  lakes  cost  more  than  a  million 
dollars  each,  and  carry  as  high  as  2,500  passengers.  In  1907 
sixteen  million  passengers  sailed  on  the  lake  steamers,  and 
out  of  this  number  only  three  lives  were  lost  by  steamer 
travel  and  two  of  these  by  accidental  drowning.  The  tourist 
travel  on  the  lake  steamers  in  summer  is  extensive,  includ- 
ing Lake  Superior  and  the  other  lakes. 

4.  To  supply  the  large  number  of  ships  on  the  lakes 
extensive  shipyards  must  be  found  somewhere  on  their 
shores.    Chicago  is  one  of  the  centers  for  ship-building.    The 
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old  wooden  sailing  vessels  have  largely  disappeared  before 
the  huge  steel  monsters  that  now  plow  the  lakes,  some  of 
them  more  than  600  feet  long  and  capable  of  carrying  from 
10,000  to  12,000  tons  of  freight.  The  shipyards  supply  work 
to  thousands  of  men  and  bring  support  to  their  families. 

The  frames  and  sides  of  these  great  vessels  are  made  of 
steel  beams  and  plates.    The  cabins  of  the  freighters  and  the 
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One  of  the  great  fleet  of  ore  boats  on  the  Great  Lakes 

parlors  and  staterooms  of  the  passenger  steamers  are  finished 
in  mahogany  and  display  decorations  which  rival  the  great 
ocean  steamers.  The  demand  for  lake  transportation  has 
been  so  great  that  large  fortunes  have  been  made  by  the 
owners  of  shipyards  at  Chicago,  Detroit,  Cleveland  and  other 
lake  ports. 

Lake  Michigan  is  important  for  its  fisheries.  Trout  and 
white  fish  are  brought  into  the  markets  of  Chicago  in  large 
quantities. 

5.  The  importance  of  Lake  Michigan  for  commerce  is  best 
ihown  by  the  rapid  growth  of  Chicago.     Within  the  short 


130  Public  School  MetJwds 

period  of  one  lifetime  it  has  grown  from  a  village  to  a  world 
city  of  the  largest  size.  Although  Chicago  had  but  a  small 
harbor  and  that  was  gained  by  deepening  the  river  and  con- 
structing breakwaters  and  docks,  its  nearness  to  the  great 
grain- growing  states  and  the  rich  upper  half  of  the  Missis- 
sippi valley  has  caused  its  remarkable  growth.  Chicago  lies 
also  at  the  point  where  Lake  Michigan  must  connect  with 
the  water  traffic  of  the  Mississippi  River,  via  the  Illinois. 
The  old  Illinois  and  Michigan  Canal  was  first  built  'to  join 
these  waters.  The  Drainage  Canal  from  Chicago  to  the 
Illinois,  where  it  is  extended  down  the  valley,  will  some  time 
complete  this  great  traffic  route  and  give  Chicago  access  to 
the  Gulf  of  Mexico  for  heavy  barge  transport. 

In  olden  times  the  outlet  of  Lake  Michigan  was  by  way 
of  the  Des  Plaines  and  Illinois  Rivers  to  the  Mississippi. 
The  Drainage  Canal  has  again  turned  the  waters  in  a  steady 
flow  down  this  old  course.  In  time  this  may  develop  into  a 
great  water  route  to  the  Gulf  and  thus  greatly  cheapen  freight 
rates  southward  and  to  other  lands.  In  this  way  Chicago 
on  the  lakes  would  have  as  good  an  outlet  to  the  Gulf  for 
her  products  as  toward  the  east.  A  strong  effort  has  been 
made  in  recent  years  to  secure  a  deep  water-way  from  Chicago 
to  St.  Louis,  but  such  a  plan  has  not  yet  been  adopted  by 
the  legislature  of  Illinois. 

6.  Lake  Superior  is  a  larger,  deeper  and  colder  body  of 
water  than  Lake  Michigan.  Its  northern  shores  are  rocky 
and  almost  mountainous,  and  numerous  short  rivers  flow 
into  it  from  all  sides.  The  storms  on  its  broad  sealike  expanse 
are  like  those  of  the  ocean.  But  during  the  eight  months  of 
navigation  an  immense  commerce  is  cond  ucted  by  hundreds  of 
huge  lake  steamers.  The  whaleback  ships  for  grain  and  the 
long  steel  cruisers  for  iron  and  copper  ore  traverse  the  lake 
from  west  to  east,  bringing  coal  on  their  return  voyage. 

At  Sault  St.  Marie  are  mighty  locks  to  let  down  these 
big  freighters  to  the  level  of  Lake  Huron. 

When  we  come  to  compare  Lake  Michigan  with  Lake 
Superior,  we  find  Duluth  situated  at  the  head  of  Lake  Superior 
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and  commanding,  like  Chicago,  a  wide  range  of  western  traffic. 
Situated  at  the  western  extremity  of  the  lake,  it  reaches  far 
westward  toward  the  wheat-producing  lands  of  Minnesota, 
the  Dakotas  and  Canada.  In  1907  more  than  eighty  million 
bushels  of  grain  were  shipped  from  Duluth  and  Superior,  and 
the  Canadian  Northwest  promises  to  surprise  the  world  with 
its  production  of  wheat,  oats,  barley  and  flax.  Port  Arthur 
and  Fort  William  on  the  north  shore  are  almost  equally 
important  for  the  shipment  of  Canadian  grain. 

But  the  heavy  shipments  from  Duluth  are  iron  ore.  It 
requires  800  great  ore  ships  to  carry  the  iron  ore  eastward 
on  the  Great  Lakes,  and  in  1907  they  transported  more  than 
forty  million  tons  of  ore,  mostly  from  Minnesota. 

On  the  other  hand,  Duluth  is  the  chief  center  from  which 
coal,  brought  west  by  the  steamers  on  their  return  trip,  is 
scattered  by  rail  through  the  northwestern  states. 

Recently  a  ten  million  dollar  steel  plant  has  been  built 
at  Duluth,  and  some  people  prophesy  that  Duluth  will  soon 
grow  to  a  city  of  a  million  people  and  be  a  rival  to  Chicago. 
The  copper  mines  on  the  south  shore  of  Lake  Superior  also 
send  heavily  laden  ships  down  the  lakes  with  their  rich  ingots. 

7.  Lake  Huron  and  Georgian  Bay  together  are  larger  than 
Lake  Michigan.  The  numerous  islands  and  inlets  of  Georgian 
Bay  make  a  wilderness  and  pleasure  ground  for  fishers  and 
summer  wanderers.  Lake  Huron  is  a  passage-way  for  all 
the  water  traffic  from  Lake  Michigan  and  Lake  Superior,  and 
like  all  the  lakes  it  has  its  great  city,  at  Detroit,  correspond- 
ing to  Chicago  and  Duluth.  An  immense  commerce  passes 
through  Detroit  River,  larger  than  along  any  similar  stream 
in  the  world.  The  remarkable  growth  of  Detroit  and  its 
great  manufactures  show  the  advantage  of  its  position. 

Lake  Erie,  though  not  half  as  large  as  Lake  Michigan, 
is  of  very  great  importance  among  the  four  larger  lakes.  It 
is  especially  important  because  of  the  large  number  of 
populous  cities  clustered  along  its  southern  shore,  beginning 
with  Toledo  at  the  west  end  and  terminating  with  Buffalo 
at  the  east  end.    No  other  lake  in  the  world  has  such  a  series 
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of  fine  cities.  All  these  cities  receive  large  ore  shipments  from 
Lake  Superior,  and  either  work  the  ore  over  into  steel  prod- 
ucts or  send  it  on  to  the  Pittsburgh  district.  Coal  from  the 
eastern  part  of  Pennsylvania  is  received  at  Buffalo  and  Erie 
and  shipped  westward. 

Buffalo  occupies  a  place  at  the  east  end  of  the  four  Great 
Lakes  of  almost  equal  importance  to  that  of  Chicago  at  the 
west  end.  All  the  heavy  lake  shipments  from  the  west 
terminate  at  Buffalo  and  are  transferred  to  the  Erie  Canal 
or  to  railroads.  The  vast  water  power  of  Niagara  Falls  is 
developing  extensive  manufacturing  establishments  along  the 
Niagara  River  and  at  Buffalo.  It  seems  probable  that 
Buffalo  will  become  the  center  of  the  largest  general  manu- 
facturing interest  in  the  United  States.  It  holds  the  key  to 
the  commerce  coming  from  the  west  and  the  return  wave 
of  trade  from  New  York  city  and  Europe. 

The  four  Great  Lakes  which  we  have  thus  far  described 
belong  together  and  are  parts  of  one  big  system  of  water 
traffic  between  the  east  and  the  west. 

8.  Great  cities  are  located  both  at  the  upper  end  and  at 
the  outlet  of  the  lakes.  All  of  these  cities  share  in  the  huge 
transport  of  lumber,  grain,  iron  ore  and  coal.  The  chief 
center  of  lake  ship-building  is  at  Detroit.  At  Cleveland, 
Toledo,  Chicago,  Superior,  Buffalo  and  Milwaukee  and  several 
other  cities  are  large  ship-building  plants.  In  1908  more  than 
half  of  all  the  tonnage  built  in  the  United  States  was  of  ships 
built  on  the  lakes.  The  great  steel  vessels  built  at  Detroit 
and  other  lake  ports  rival  those  built  in  the  famous  ship- 
yards of  the  Clyde  at  Glasgow. 

By  comparing  the  important  cities  on  the  four  large  lakes 
with  the  cities  located  on  the  Mississippi  and  its  tributaries, 
the  Ohio  and  the  Missouri  we  find  that  the  lake  cities  some- 
what surpass  those  of  the  whole  Mississippi  Valley. 

9.  There  was  a  time  when  the  steamboat  traffic  on  these 
rivers  was  of  large  dimensions,  but  in  recent  years  it  has 
greatly  lessened.  The  ship  traffic  of  the  Great  Lakes  has  been 
growing  with  gigantic  steps,  while  the  river  trade  has  become 
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very  small.  Why  is  this  difference  so  marked?  It  was  once 
thought  that  the  10,000  miles  of  navigable  waters  of  the 
Mississippi  River  and  its  branches  would  form  a  vast  system 
of  inland  water  traffic.  But  instead  of  growing  in  the  last 
forty  years  the  river  steamboat  traffic  has  steadily  and 
rapidly  declined.  There  has  been  much  talk  of  a  deep  water- 
way from  Chicago  to  the  Gulf,  also  from  Pittsburgh  and  St. 
Paul  to  the  Gulf.  But  at  the  present  time  the  railroads 
monopolize  the  freight  business  and  the  rivers  do  not  count 
for  much. 

The  lakes,  on  the  other  hand,  have  become  vastly  impor- 
tant in  heavy  freight  transport.  The  lake  rates  are  much 
cheaper  than  the  railroad  rates,  and  in  the  large  business  of 
shipping  between  the  east  and  the  west  they  are  saving  both 
shippers  and  consumers  many  millions  of  dollars  yearly.  It 
looks  now  as  if  the  freight  traffic  on  the  Great  Lakes  would 
grow  steadily  larger.  Such  cities  as  Duluth,  Buffalo,  Chicago, 
Cleveland,  Detroit  and  Milwaukee  are  growing  so  fast  that 
they  may  well  rival  the  chief  seaports  along  the  Atlantic 
seaboard. 

On  the  shores  of  the  Gulf  of  Mexico,  New  Orleans,  Gal- 
veston and  Mobile  have  much  importance,  and  when  the 
Panama  Canal  is  opened,  they  may  take  on  a  larger  trade, 
but  as  yet  they  have  no  such  importance  as  the  lake  ports. 

10.  Lake  Erie  and  the  St.  Lawrence  are  largely  cut  off 
from  the  traffic  of  the  Upper  Lakes  by  Niagara  Falls,  although 
the  Welland  Canal  is  considerably  used.  The  Erie  Canal  and 
the  New  York  Central  and  other  railroads  divert  most  of 
the  western  traffic  to  New  York  City.  The  deepening  of  the 
Erie  Canal  to  a  broad  and  deep  barge  canal  at  a  cost  of  more 
than  one  hundred  million  dollars  has  already  made  the 
Hudson  River  and  New  York  the  outlet  for  the  commerce  of 
the  lake  regions. 

The  northern  shores  of  the  Great  Lakes  lie  in  Canada, 
and  a  number  of  promising  cities  have  sprung  up  along  their 
shores,  as  Toronto  and  Hamilton  on  Lake  Ontario,  Port 
Arthur  and  Fort  William  on  Lake  Superior.     Canada,  how- 
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ever,  has  not  developed  the  lake  traffic  as  has  the  United 
States. 

II.  There  is  no  other  series  of  great  lakes  in  any  country 
that  will  compare  in  importance  with  those  of  our  St. 
Lawrence  system.  The  Nile  rises  in  a  series  of  equatorial 
lakes  of  large  size  lying  in  the  tropics,  but  they  can  never 
rival  the  Great  Lakes  in  commercial  importance.  In  Canada 
the  Mackenzie  has  some  large  lakes  in  the  cold,  bleak  north, 
but  they  are  frozen  most  of  the  year.  The  great  inland  seas 
between  Europe  and  Asia,  the  Black  and  the  Caspian,  are 
the  only  inland  waters  that  could  be  well  compared  with  our 
Great  Lakes,  but  while  they  are  very  much  larger  than  the 
lakes,  they  are  not  so  important  m  the  number  of  great 
cities,  nor  in  the  extent  of  commerce  they  supply.  The 
Black  Sea  as  an  outlet  for  the  grain  of  southern  Russia  might 
be  compared  to  the  upper  lakes,  with  Duluth  and  Chicago 
as  shipping  centers. 

Historically  considered,  the  Mediterranean  has  been  the 
most  important  of  all  the  great  inland  seas.  All  the  great 
nations  of  antiquity  sprang  up  around  the  shores  of  the 
Mediterranean,  and  the  ruling  cities  of  the  world,  as  Rome, 
Alexandria,  Constantinople,  Carthage,  Tyre  and  Sidon, 
Ephesus,  Athens,  etc. 

References  onLakeMichigan.  Geographic  Inftnences  on  American 
History.     Brigham.     Ginn  &  Co. 

Storv  of  Chicago.     J.  Hall.     Rand,  McNally  &  Co. 
Lakes  of  North  America.     Rnsseil.     Ginn  &  Co. 
Geographical  Reader.     Rupert.     Leach,  Shewell  and  Sanborn. 
Type  Studies  from  American  Geography.    McMurry.    Macmillan  Co. 
Commercial  Geography.     Adams.     Appletons. 


29.  Type  Study  on  Mt.  Shasta 

Suggestions  as  to  Method 

(a)  Use  large  maps  freely  in  carefully  locating  all  the  important 
volcanic  mountains  and  regions  described. 

(6)  In  explaining  the  shape  and  extent  of  lava  flows  on  the  moun- 
tain side,  use  diagrams  and  blackboard  sketches. 
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(c)  The  different  zones  into  which  the  mountain  is  divided  can  be 
well  shown  with  different  colored  chalks.  The  upbuilding  of  a  volcano 
by  successive  lava  flows  can  be  easily  illustrated  by  crayon  sketches. 
The  whole  life  history  of  a  volcano  should  be  interpreted  on  the  basis 
of  causes  at  work  producing  certain  results.  The  children  can  see  this 
causal  relation  at  every  step. 

{d)  Collect  a  series  of  pictures  showing  volcanic  eruptions  and 
volcanic  mountains.  Let  the  children  collect  and  study  such  pictures. 
The  explanation  of  such  pictures  by  children  may  sometimes  require  a 
whole  lesson. 

{e)  In  making  comparisons  let  children  note  specifically  the  points 
of  likeness  and  difference  between  volcanoes.  The  summarizing 
statements  at  the  close  should  be  clearly  grasped. 

(/)  In  the  expansion  of  the  topic  by  comparison  let  the  children 
form  series  of  volcanoes  in  regular  order,  which  they  driU  upon  until 
they  can  give  the  series  promptly,  pointing  out  the  locations  on  the 
map. 

Outline  of  Topics 

1.  General  description  and  position  of  Mt.  Shasta. 

2.  How  the  mountain  grew.  The  lava  flows  or  coulees. 
Explosive  eruptions  of  fragmental  material.  Side  eruptions 
and  cones, 

3.  Pluto's  cave. 

4.  The  tearing  down  of  the  mountain. 

5.  Three  distinct  zones  developed  on  Mt.  Shasta.  The 
highest  zone,  or  zone  of  glaciers. 

6.  The  forest  or  middle  zone.     The  canyons. 

7.  The  barren  flat  belt  at  the  foot  of  the  mountain. 
Great  springs. 

8.  Summary  regarding  the  life  history  of  Mt.  Shasta 
through  the  ages. 

9.  Comparisons  with  Mt.  Hood  and  Mt.  Rainier  as  to 
position  and  formation. 

10.  Other  volcanic  peaks  and  districts  in  the  Sierra  Nevada 
and  Cascade  ranges. 

11.  The  great  lava  plains  of  eastern  Washington  and 
Oregon. 

12.  Rocky  Mountain  volcanoes. 

13.  The  volcanoes  of  Alaska  and  Mexico. 
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MOUNT    SHASTA 

1.  Mt.  Shasta  at  the  head  of  Shasta  Valley  and  near  the 
source  of  the  Sacramento  is  a  volcano  that  has  ceased  to  be 
active.  At  Mt.  Shasta  the  Sierra  Nevada  and  the  coast  range 
come  close  together,  and  this  volcano  stands  almost  at  the 
point  of  union  of  the  two. 

While  there  are  mountains  of  considerable  size  all  about 
it,  some  of  them  2,500  feet  higher  than  any  of  the  Appa- 
lachians, Mt.  Shasta  towers  a  mile  above  them  all  and  is  a 
commanding  object  in  the  landscape  of  Northern  California. 

Its  higher  valleys  and  slopes  are  white  with  snow  and 
glaciers  even  in  summer,  and  its  middle  sides  are  black  with 
lofty  forests. 

Mt.  Shasta  stands  on  a  plateau  nearly  a  mile  above  sea 
level  and  then  rises  about  two  miles  above  its  base.  Its 
base  is  about  seventeen  miles  across,  and  its  slopes,  which 
are  gentle  toward  the  base,  grow  steeper  as  one  ascends,  till 
toward  the  summit  they  are  quite  rugged,  and  steep  cliffs 
appear. 

2.  Mt.  Shasta  consists  of  rock  materials  which  have  come 
up  through  its  crater  and  smaller  openings  in  its  sides  from 
the  intensely  heated  matter  of  the  interior  of  the  earth.  It  is 
supposed  that  this  melted  rock  material,  usually  called  lava, 
has  been  forced  out  by  steam  and  explosive  gases  formed 
in  the  earth  when  the  intense  heat  converts  the  water  into 
steam.  In  the  opinion  of  geologists  this  huge  mountain 
was  built  up  very  slowly  and  gradually  through  thousands 
and  tens  of  thousands  of  years  by  eruptions  or  overflows  of 
this  lava  material,  usually  from  the  hollow  top  or  crater  of 
the  mountain,  but  often  through  cracks  or  vents  in  the  sides. 

The  lava  material  of  one  of  these  eruptions  spread  out 
on  the  mountain  side  is  called  a  coulee.  Usually  the  melted 
rock  material  rises  slowly  in  the  great  pot-like  crater,  steam- 
ing and  bubbling,  driven  up  by  the  deep  forces  in  the  earth, 
until  it  pours  over  the  lower  side  or  Hp  of  the  crater.  This 
great  stream  of  liquid  lava  then  flows  slowly  down  the  moun- 
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tain  side,  and  as  it  cools  with  exposure  to  the  air  it  hardens 
and  changes  into  rock.  Often  it  is  cracked  and  spHt  into  great 
blocks  in  the  act  of  cooHng,  so  that  the  surface  is  very  rough. 

Several  of  the  more  recent  lava  flows  or  coulees  can  now 
be  clearly  seen  on  the  sides  of  Mt.  Shasta,  although  it  may 
be  many  years  since  the  latest  took  place.  On  the  north- 
eastern slope  of  the  mountain  are  several  coulees,  each  of 
which  can  be  plainly  marked.  The  longest  of  these  is  about 
four  miles  in  length.  Lower  down  it  widens  out,  but  its 
edges  on  the  sides  are  steep  and  it  ends  in  a  steep  bluff. 
The  top  part  is  nearly  flat,  though  sloping  down.  These 
latest  lava  flows,  toward  the  top  of  the  mountain,  were  thick 
and  stiff  so  that  they  did  not  flow  far,  but  built  up  the  upper 
sides  of  the  mountain  like  great  thick  shingles.  Most  of 
these  coulees  end  in  steep  bluffs,  sometimes  500  feet  high, 
and  they  overlap  one  another  something  like  the  shingles 
on  a  house.  As  the  whole  mountain  was  built  up  slowly 
by  these  lava  flows,  the  earlier  ones  were,  of  course,  covered 
up  by  the  later. 

These  eruptions  and  lava  flows  took  place  only  occasionally 
with  long  periods  of  fifty  years,  more  or  less,  between,  so 
that  we  can  hardly  imagine  the  enormous  length  of  time 
required  to  build  up  a  mountain. 

A  second  mode  of  building  up  this  volcano  was  by  violent 
eruptions  which  suddenly  hurled  masses  of  molten  material, 
ashes  and  rocks,  into  the  air.  This  material,  called  frag- 
mental,  then  tumbled  back  upon  the  top  and  sides  of  the 
mountain.  The  fragmental  material  is  blown  to  pieces  and 
much  broken  up  and  can  easily  be  distinguished  from  the 
more  solid  lava  flows. 

Sometimes  a  lava  flow  consisted  of  a  very  thin,  watery, 
molten  lava  which  flowed  far  down  the  mountain  side  and 
then  followed  the  valleys  many  miles.  One  such  great  lava 
flow  ran  down  fifty  miles  along  the  upper  Sacramento  Valley, 
filling  up  the  bed  of  the  stream  and  changing  its  course. 

Such  lava  flows  would  build  up  the  lower  basin  and  valleys 
beyond  the  foot  of  the  mountain. 
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As  Mt.  Shasta  grew  higher  by  successive  eruptions  and  its 
neck-like  crater  grew  longer  (two  miles  and  more),  the  pres- 
sure of  the  lava  upon  the  sides  was  so  great  that  it  broke 
through  in  several  places,  and  coulees  were  formed  at  the 
sides  and  lower  down.  Sometimes  these  side  exits  poured 
out  such  a  quantity  of  lava  as  to  build  up  cone-shaped  hills 
and  mountains.  One  of  these  cones  at  the  southwest  foot  of 
the  mountain  is  2,000  feet  high,  and  is  a  striking  landmark 
called  Cone  Mountain.  Higher  up  on  the  side  a  series  of 
smaller  cones  was  formed  along  a  line  of  weakness  in  the 
mountain  side.  Sometimes  these  side  eruptions  grew  into 
small  mountains  with  craters  in  their  summit.  Some  of  these 
crater-bearing  cones  can  still  be  seen  on  the  north  and  north- 
west side  of  Mt.  Shasta.  Black  Butte  on  the  northeast  has 
a  double  crater  distinctly  marked. 

At  the  southwest  is  the  cinder  cone  from  which  escaped 
the  great  coulee  that  flowed  fifty  miles  down  the  Sacra- 
mento valley.  The  cone  is  600  feet  high,  with  a  well-defined 
crater. 

Mt.  Shasta  is  really  a  double  volcano,  as  seen  from  the 
north.  The  lower  of  the  two  peaks,  Shastina,  which  is  2,500 
feet  lower  than  Shasta,  has  in  its  top  a  crater. 

3.  Toward  the  base  of  the  mountain  at  the  northeast  and 
at  the  southwest,  the  ground  sounds  hollow  under  the  tread, 
and  indeed  long  caves  are  found.  Pluto's  cave  on  the  north 
has  been  explored  more  than  a  mile,  and  is  from  sixty  to 
eighty  feet  high  and  from  twenty  to  seventy  feet  wide.  A 
closer,  inspection  will  show  that  the  cave  runs  parallel  to  a 
lava  flow.  In  fact,  it  was  formed  by  the  molten  lava  in  the 
center  of  a  coulee  flowing  out  through  the  lower  end  and 
leaving  a  crust  of  lava  over  a  long  cave.  Such  caves  are 
not  uncommon  in  volcanic  regions. 

4.  Thus  far  we  have  discussed  the  forces  that  built  up  the 
huge  mass  of  Mt.  Shasta.  But  gradually  the  fire  and  internal 
heat  of  the  earth  subsided,  and  in  their  place  came  storms, 
snow  and  ice,  and  the  whole  top  and  upper  part  of  the  moun- 
tain resemble  regions  of  arctic  cold.     The  winds  from  the 
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Pacific  bring  fierce  storms,  and  the  snow  piles  up  hundreds 
of  feet  high.  The  tearing-down  forces  have  begun  their  long 
work  and  are  slowly  wearing  down  the  sides  of  the  mountain, 

5.  Since  the  work  of  pulling  down  the  mountain  has 
begun,  three  distinct  zones  have  developed:  (i)  The  barren 
summit  covered  with  snow  fields  and  glaciers  but  bare  of 
vegetation,  because  of  the  arctic  cold;  (2)  The  middle  belt 
of  forests  from  10,000  down  to  about  4,000  feet  above  the 
sea;  (3)  The  dry  flats  that  lie  about  3,000  feet  high  around 
the  bases  of  the  mountain. 

There  are  five  glaciers  on  Mt.  Shasta;  Whitney  glacier  on 
the  northern  slope,  pushing  down  the  valley  between  Shas- 
tina  and  Shasta,  comes  from  a  snow  field  higher  up  and  is 
two  and  one-half  miles  long  and  from  1,000  to  2,000  feet 
wide.  In  its  slow,  grinding  movement  down  the  valley  it 
has  carried  down  a  vast  amount  of  rock  and  sand  material 
and  has  piled  them  up  in  a  great  mass  at  the  lower  end, 
forming  what  is  called  a  terminal  moraine.  All  the  five 
glaciers  on  Mt.  Shasta  have  can-ied  much  rock  material  with 
them  to  lower  levels,  and  are  gradually,  indeed  very  slowl}^, 
tearing  it  down.  At  the  foot  of  the  glacier  a  stream  is  formed 
by  the  melting  ice  that  pours  down  the  steep  slope,  then 
plunges  over  a  fall  several  hundred  feet  and  passes  down  a 
deep  canyon  which  it  has  worn  out.  In  the  warm  days  of 
spring  and  summer  the  snow  and  ice  of  the  glacier  melt  so 
rapidly  as  to  form  a  flood.  The  milky  water  from  above 
tears  down  the  canyon,  cutting  it  deeper  and  sweeping  sand 
and  gravel  toward  the  foot  of  the  mountain. 

6.  The  middle  zone  of  Shasta  is  a  great  forest  belt  made 
of  cone-bearing  trees,  among  which  the  sugar  pine  is  the 
largest.  It  often  stands  200  feet  high  and  has  a  diameter 
at  the  butt  of  ten  or  twelve  feet.  This  middle  zone  of  the 
mountain  receives  heavy  rains  carried  by  the  wet  winds  from 
the  Pacific  Ocean,  and  its  forests  are  well  supplied  with 
moisture. 

Cutting  down  through  this  middle  belt  of  forests  lie  deep 
canyons,  some  of  them  from  600  to   1,000  feet  deep,  with 
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steep  or  sloping  sides.  Where  the  forests  stand,  the  tangled 
roots  and  thick  vegetation  hold  the  soil  and  prevent  wash, 
but  in  the  canyons  the  rock  materials  are  wearing  down 
rapidly. 

7,  On  the  lower  levels  near  the  foot  of  the  mountain  the 
streams  are  swallowed  up  and  disappear  in  the  sand,  espe- 
cially in  summer.  In  the  fall  and  early  spring  there  are 
abundant  rains  and  the  whole  land  is  rich  in  grass  and  howers, 
but  the  summers  are  long,  dry  and  hot,  and  the  lower  belt 
around  the  foot  of  the  mountain  becomes  dry  and  parched. 

In  the  beds  and  sides  of  the  streams  at  the  mountam 
base  are  immense  springs,  gushing  from  the  roots  of  the 
mountain.  The  mountain  is  made  up  of  volcanic  material 
which  is  loose  and  porous  and  absorbs  moisture.  For  this 
reason  the  melting  water  from  the  snows  and  glaciers  sinks 
into  the  sides  of  the  mountain  and  reappears  in  great  springs 
lower  down  at  the  foot  of  the  mountain. 

8.  Glancing  back  at  the  whole  life  history  of  Mt.  Shasta 
we  see  that  the  gradual  building  up  of  such  a  huge  moun- 
tain must  have  occupied  many  thousands  of  years.  The 
eruptions,  if  they  took  place  only  at  intervals  of  many  years, 
as  is  now  the  case  with  many  active  volcanoes,  would  add 
very  slowly  to  the  mountain's  height.  Yet  Mt.  Shasta  seems 
to  be  made  up  entirely  of  erupted  material. 

Its  history  therefore  reaches  so  far  back  into  the  past 
that  it  is  hard  for  the  imagination  to  estimate  the  time. 
Finally  the  interior  heat  forces  slowly  died  away. 

There  is  today  one  spot  on  the  side  of  the  mountain  where 
noxious  gases  still  come  forth  and  where  there  is  some  heat 
still  felt.  But  now  for  many  years  at  least  there  have  been 
no  eruptions  or  lava  flows,  and  the  cold  winds,  snow  and 
ice  have  long  been  at  work  crumbling  and  grinding  the  moun- 
tain, which  had  been  built  up  by  the  great  heat  forces.  This 
work  of  tearing  down  the  mountain  will  doubtless  go  on  for 
thousands  of  years  to  come.  It  also  is  a  slow  process,  and 
we  can  hardly  imagine  how  long  a  time  it  will  take  to  level 
down  this  hu2:e  mountain  again. 
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9.  In  the  northern  part  of  Oregon,  about  thirty-five  miles 
west  of  Portland,  there  rises  a  beautiful  volcanic  peak  known 
as  Mt.  Hood.  It  rises  far  above  the  high  ridge  of  the  Cascade 
range  and  is  the  most  commanding  object  in  the  landscape. 

The  upper  part  of  the  mountain  is  glittering  white,  and 
all  its  lower  sides  are  clothed  with  forests  of  deep  green. 
Its  summit  is  reported  by  mountain  climbers  to  contain  part 
of  a  volcanic  crater.  From  the  top  of  this  mountain,  stand- 
ing on  a  narrow  rock,  one  can  look  down  steep  precipices 
for  thousands  of  feet.  Like  Mt.  Shasta  this  peak  is  a  vol- 
cano whose  upper  portion  is  covered  with  snow  and  ice  and 
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Lake  Mono  and  Paoha  Island  in  the  distance 

whose  middle  portion  or  belt   bears  great  forests,  well  sup- 
plied with  moisture  by  the  Pacific  winds. 

The  most  commanding  mountain  peak  of  the  whole  Sierra 
Nevada  and  Cascade  ranges  in  the  west  stands  out  alone  in 
southern  Washington,  Mt.  Rainier.  This  is  a  volcanic  moun- 
tain 14,525  feet  high,  and  standing  alone  it  can  be  seen  as 
it  rises  majestically  from  sea  level  to  its  white  summit.  It 
is  a  difficult  mountain  to  climb  because  of  its  height,  the 
snows  and  glaciers  which  cover  its  summit  and  sides,  the 
steepness  of  its  upper  portions  and  the  fierce  winds  sweeping 
across  its  frozen  summit.  The  geologists  who  climbed  to  its 
top  found  there  partial  walls  of  a  huge  crater  and  within 
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this  a  smaller  crater  at  its  edge  whose  walls  fonn  the  present 
summit  of  the  mountain.  The  crater  was  nearly  filled  with 
snow  and  ice. 

From  this  lofty  summit  the  mountain  chmber  looks  down 
upon  the  map  of  western  Washington.  Puget  Sound  is  spread 
out  hke  a  winding  crooked  lake.  The  Cascade  range  looks 
like  a  low  ridge  of  mountains.  Mt.  Adams  and  Mt.  St.  Helena, 
two  large  volcanic  peaks,  stand  to  the  south,  and  the  Olympic 
m.ountain  beyond  Puget  Sound  to  the  northwest.  Like  Mt. 
Shasta,  Mt.  Rainer  is  a  volcano  whose  huge  bulk  has  been 
built  from  lava  flows  and  explosive  eruptions.  Standing  out 
alone  it  is  even  more  striking  and  majestic  in  appearance 
than  Mt.  Shasta.  The  glaciers  formed  in  its  upper  slopes 
descend  farther  into  the  deep  valleys  of  the  heavy  forest  zone. 
This  mountain  is  the  most  striking  object  in  the  view  from 
Tacoma  and  also  from  Seattle  on  Puget  Sound. 

California,  Oregon  and  Washington  each  has  its  great  and 
beautiful  volcanic  mountain.  In  all  the  Pacific  coast  moun- 
tains these  great  volcanoes  are  the  outstanding  peaks  whether 
rising  above  or  from  the  midst  of  mountain  chains. 

10.  But  each  of  the  states  named  has  many  other  lesser 
volcanic  peaks,  as  Mt.  Baker,  Mt.  Adams  and  Mt.  St.  Helena 
in  Washington.  In  Oregon  not  only  Mt.  Hood,  but  Mt.  Pitt, 
Mt.  Jefferson  and  the  Three  Sisters  are  volcanic  cones,  and 
thirty  miles  north  of  Lake  Klamath  is  a  crater  lake  five  miles 
across  which  occupies  the  crater  bowl  of  an  ancient  volcano. 

In  California,  the  Sierra  Nevada  mountains  have  two  very 
interesting  volcanic  districts,  one  called  the  Lassen's  Peak 
district  in  northern  California;  the  other  the  Lake  Mono 
region  of  the  central  part  of  the  state,  both  very  curious  and 
interesting.  Each  of  these  districts  shows  a  group  of  vol- 
canic peaks  and  craters. 

11.  Eastern  Washington  and  Oregon  with  a  part  of  Idaho 
are  covered  with  a  vast  sheet  of  lava  in  places  4,000  feet 
thick.  The  lava  is  here  spread  out  over  a  more  or  less  level 
country,  covering  an  area  about  four  times  as  large  as  the 
state  of  Illinois.    It  has  been  a  difficult  problem  for  geologists 
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to  explain  where  such  a  vast  quantity  of  lava  came  from. 
It  seems  that  part  of  it  along  the  eastern  foot  of  the  Cascade 
range  flowed  down  from  the  series  of  volcanoes  we  have  been 
describing,  but  most  of  it  is  now  believed  to  have  oozed  up 
from  the  interior  of  the  earth  through  cracks  or  fissures. 
The  lava,  being  in  a  very  watery,  molten  condition,  spread 
out  widely  over  the  plains  for  hundreds  of  miles.  The  lower 
part  of  the  Snake  River  has  cut  a  deep  gorge  down  through 
this  lava  bed,  forming  a  canyon  4,000  feet  deep  and  fifteen 
miles  wide. 

The  broad  lava  plains  of  Washington  and  Oregon  have  a 
very  rich  soil  caused  by  the  crumbling  of  the  volcanic  rock, 
and  vast  wheat  fields  display  the  richness  of  the  land. 

12.  The  Rocky  Mountains  contain  also  some  interesting 
remnants  of  volcanoes.  The  Spanish  peaks  sixty  miles  south 
of  Pueblo  in  Colorado  are  worn-down  relics  of  once  lofty 
volcanoes. 

In  New  Mexico  a,re  found  well-preserved  craters  from 
which  the  lava  flows  can  be  traced,  e.  g.,  Mt.  Ocate  in  the 
northern  part  of  the  state. 

13.  In  Alaska,  beginning  on  the  mainland  and  extending 
from  Mt.  Wrangell  hundreds  of  miles  southwestward  in  a 
narrow  belt  through  the  Aleutian  Islands,  is  a  series  of  more 
than  fifty  volcanoes,  many  of  which  are  still  active.  Erup- 
tions and  earthquake  shocks  have  been  often  experienced 
in  recent  times. 

In  Old  Mexico,  south  of  Mexico  City,  is  a  series  of  great 
and  towering  volcanoes,  among  which  are  Orizaba,  18,200 
feet  high,  and  Popocatepetl,  17,876  feet.  They  have  been 
climbed  to  their  tops  where  great  deep  craters  are  found  which 
have  been  somewhat  active  in  modern  times.  Farther  south, 
extending  through  the  states  of  Central  America,  is  a  numerous 
series  or  belt  of  active  and  extinct  volcanoes.  North  America 
therefore  seems  well  supplied  with  volcanoes. 

References  on  Mt.  Shasta.  Mt.  Shasta.  Monograph.  American 
Book  Co. 

Volcanoes  of  North  America.     Russell.     Macmillan  Co. 


Geography  I47 

The  Western  United  States.     Fairbanks.     D.  C.  Heath. 

Elementary  Physical  Geography.     Tarr.     Macmillan  Co. 

The  Story  of  the  Earth.     Seeley.     Appleton. 

Geology.     Le  Conte.     American  Book  Co. 

The  Earth  and  Its  Story.     Heilprin.     Silver  Burdette  &  Co. 

The  Geological  Story.     Dana.     American  Book  Co. 

A  Reader  in  Physical  Geography.     Dodge.     Longmans. 


30.  Type  Study  on  the  Coast  of  Norway 

Suggestions  as  to  Method 

(a)  Let  the  children  examine  the  larger  maps  illustrating  these 
various  deep-cut,  rocky  coasts,  and  their  location  with  regard  to  the  con- 
tinents and  oceans.  Let  them  observe  the  strong  points  of  resem- 
blance, in  respect  to  mountain  districts  just  back  of  these  coasts,  also 
forests,  fisheries,  islands  and  cities.  Let  them  note  the  relative  distance 
of  these  coasts  from  the  equator,  whether  to  the  north  or  south.  Let 
them  note  the  character  and  occupations  of  the  people  upon  such 
shores  and  islands. 

(6)  The  geographies  and  supplementary  readers  contain  pictures 
which  will  help  further  to  illustrate  the  scenery  of  these  coasts. 

(c)  A  rough  free-hand  sketching  of  these  coasts  with  their  chief 
islands  and  bays  will  help  the  children  to  fix  the  facts. 

(d)  A  comparison  of  the  causes  producing  like  results  on  the  coasts  of 
Norway,  Scotland,  Maine,  Alaska,  Patagonia,  New  Zealand  and  other 
coastal  regions  explains  clearly  many  scattered  facts  in  various  parts 
of  the  world  on  the  basis  of  principles,  but  it  forms  a  series  of  important 
facts  worthy  of  review  and  drill  until  they  are  well  fixed  in  mind. 

Outline  of  Topics 

1.  Physical    and    climatic    character    of    the    coast    of 
Norway. 

2.  The  fjords. 

3.  The  ice  fields  and  glaciers.     Greenland. 

4.  The  islands. 

5.  The  fisheries. 

6.  Lumbering. 

7.  History  of  Norsemen  and  Vikings. 

8.  Customs  and  dress  of  the  people. 

9.  Comparison  with  Scottish  coast  and  islands.    Ireland. 
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10.  Comparison  of  coast  of  Maine,  Newfoundland, 
Labrador. 

11.  Comparison  with  the  Alaskan  coast. 

12.  Comparison  with  coast  of  Patagonia. 

THE   COAST   OF  NORWAY 

1.  The  sea-coast  of  Norway  for  about  fifteen  hundred 
miles  is  very  rocky  and  mountainous.  In  the  summer  time 
it  is  much  visited  by  travelers  on  excursion  steamers  from 
England  and  the  south.  In  winter  time  the  days  are  short 
and  the  northern  part  of  Norway  does  not  see  the  sun  for 
months.  Thousands  of  islands,  rocky  and  steep,  are  scattered 
a«long  the  shores. 

A  voyage  to  this  rocky  coast  in  summer  time  is  interest- 
ing because  of  the  grand  scenery  of  the  deep  gorges  or  fjords 
which  reach  far  up  into  the  mountainous  country. 

The  Norsemen  who  first  discovered  the  shores  of  North 
America  came  from' this  rocky  coast  of  Norway.  Many  Nor- 
wegian immigrants  have  also  found  their  homes  in  our 
northern  states. 

Partly  on  account  of  the  warm  ocean  currents  from  the 
west  which  bathe  the  coasts  of  Norway,  the  climate  is  much 
warmer  than  we  might  expect.  This  is  also  true  of  England, 
Scotland  and  Ireland,  while  the  corresponding  coasts  of 
Greenland  and  Labrador  are  cold. 

2.  The  most  interesting  part  of  the  shore  scenery  is  the 
fjords  or  deep,  crooked  bays  which  reach  far  into  the  land. 
There  are  a  dozen  of  these  great  arms  of  the  sea,  from  fifty 
to  a  hundred  miles  in  length. 

The  Hardanger  Fjord  is  the  most  southerly  and  the  finest 
of  the  west-coast  fjords.  The  steamer  passes  between  rocky 
islands  into  the  mouth  of  this  deep  bay  which  winds  its 
crooked  way  114  miles  into  the  heart  of  the  mountains. 
The  steamer  sails  up  against  the  towering  precipices,  and 
turning  an  angle  comes  to  a  new  scene  in  the  changing  pano- 
rama. High  up  on  the  slopes  of  the  mountains  the  glaciers 
are  seen  pushing  their  way  down  the  valleys  from  the  broad 
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snow  fields  on  the  high  plateaus  above.  Foaming  waterfalls 
are  seen  breaking  down  over  the  rocky  ledges.  At  the  head 
of  the  fjord  is  the  village  of  Odde  with  its  old-fashioned 
square  houses  whose  roofs  of  birch  bark  and  turf  are  covered 
with  wild  flowers  and  shrubs. 


THE   BROKEN  COAST  OF  NORWAY 

Near  Odde  are  some  of  the  finest  waterfalls  in  the  world. 
One  of  these  is  the  Skaejaeggedals,  550  feet  high.  Another 
fall  has  a  series  of  cascades  dropping  2,225  f^et. 

The  Sogne  Fjord,  farther  north,  is  136  miles  long,  and 
in  places  is  more  than  4,000  feet  deep.  It  has  also  about  a 
dozen  branch  fjords.  One  of  these,  the  Naero,  is  wonder- 
fully wild.     The  steep  walls  rise  thousands  of  feet  above 
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the  water,  and  the  water  at  the  foot  of  the  precipice  is  very 
deep.     The  Nord  Fjord  has  grand  and  picturesque  scenery. 

The  entrance  is  guarded  by  a  maze  of  islets;  there  are  vast  ranges  of 
snow-capped  mountains  in  the  background,  and  in  the  foreground  are 
wooded  hills  dotted  with  small  cultivated  fields.  The  farmsteads  in  the 
Nord  Fjord  have  an  air  of  prosperity  that  recalls  the  Hardanger  and  the 
waters  of  the  fjord  reflect  the  tints  of  the  farms  and  foliage — glittering 
blues  where  the  waters  are  deep,  and  translucent  yellows  and  greens 
where  they  are  shallow.  Costumes,  like  the  landscapes,  are  varied  in 
color  and  individual  in  form.  The  women  wear  close-fitting  red  or 
green  bodices;  and  the  men  wear  knee-breeches,  white  stockings,  red 
coats  with  high  collars  and  stiff  felt  hats.      (Monroe.) 

The  Geiranger  Fjord  is  about  eleven  miles  long  and  from  two 
hundred  to  four  hundred  yards  wide.  Its  perpendicular  walls  rise  to 
heights  ranging  from  three  thousand  to  five  thousand  feet.  Over  these 
steep  cliffs  plunge  many  waterfalls,  and  when  the  tops  are  covered 
with  clouds,  they  seem  to  fall  direct  from  the  sky.  The  series  of 
waterfalls  known  as  the  "Seven  Sisters"  is  probably  the  most  beauti- 
ful in  the  Fjord.  Seven  silken  streaks  of  white  fall  from  the  over- 
hanging cliffs  to  the  fjord  below.     (Monroe.) 

3.  These  deep  fjords  were  worn  out  in  part  by  the  glaciers 
which  in  ancient  times  covered  the  mountains  of  Norway. 
These  glaciers  came  down  from  the  great  snow  fields  on  the 
mountain  slopes  and  plateaus  and  they  scoured  out  th^ 
valleys  on  their  way  to  the  sea.  The  power  of  glaciers  to  do 
this  work  is  shown  by  the  depth  of  the  valleys.  Beside  the 
mountain  walls  from  2,000  to  4,000  feet  high  the  water  in 
the  gorges  is  sometimes  4,000  feet  deep,  and  the  sides  of 
the  mountains  are  worn  smooth  by  the  great  masses  of  ice 
that  once  wore  down  these  valleys. 

On  the  plateau  southeast  of  the  Hardanger  Fjord  is  a 
great  snow  field  twenty  miles  long  and  in  places  ten  miles 
wide.  The  winds  from  the  Atlantic  bring  the  snow  storms 
in  winter  which  pile  up  the  snows  upon  this  plateau  many 
hundreds  of  feet  deep.  From  this  great  snow  field  the 
glaciers  are  formed  which  push  down  through  the  valleys  on 
the  rim  of  the  Hardanger  Fiord.  Farther  north  are  two 
extensive  snow  fields,  each  of  which  covers  more  than  500 
square  miles.     These  broad  snow  fields  are  but  the  small 
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remnants  of  the  immense  ice  field  which  once  covered  the 
whole  of  Norway  to  a  depth  of  about  6,000  feet.  A  similar 
vast  sheet  of  ice  now  covers  Greenland  and  moves  slowly 
toward  the  west  coast. 

In  the  northern  part  of  Norway  the  glaciers  do  not  melt 
away,  because  of  the  colder  climate,  but  push  down  through 
the  valleys  until  they  reach  the  sea.  In  the  Alps  also  are 
extensive  glaciers,  covering  the  higher  slopes  and  plateaus, 
and  gliding  down  through  the  valleys  in  long  ice  streams. 
The  highest  mountains  of  Norway  are  but  8,400  feet  in 
elevation,  but  on  account  of  their  far  northern  location  the 
snow  fields  lie  much  lower  on  the  mountains  and  do  not 
melt  away  with  the  summer  heat. 

4.  Scattered  along  the  coast  are  numberless  islands,  big 
and  little.  One  writer  states  that  there  are  150,000  islands 
on  this  jagged  shorp.  Many  of  them  rise  steep  and  rocky 
out  of  the  water,  and  some  are  smooth  and  rounded  with 
the  scour  of  the  glaciers.  There  are  many  winding  passages 
among  these  thick-set  islands,  and  the  scenery  from  a  steamer 
yacht  is  remarkably  beautiful.  About  one-eighth  of  the 
population  of  Norway  lives  upon  these  islands.  The  people 
are  largely  engaged  in  ship-building,  fisheries  and  commerce 
upon  the  ocean. 

5.  About  80,000  men  along  the  coast  are  employed  in 
the  fisheries.  Swarms  of  fish  feed  and  spawn  along  this 
shore  because  of  the  great  quantity  of  fish  food  in  its  waters. 
The  cod  fisheries  are  the  most  important  and  extend  hundreds 
of  miles  along  the  middle  and  northern  coast.  In  the  Lofoten 
islands  alone  4,000  men  are  engaged  in  the  cod  fisheries. 
The  fish  weigh  from  eight  to  twenty  pounds,  and  are  sometimes 
five  feet  long.  They  are  cleaned  and  hung  from  wooden 
frames  head  downward  and  dried;  others  are  salted  and 
dried  upon  the  broad  fiat  rocks,  then  sent  to  coast  cities 
like  Trondhjem,  Stavanger  and  Bergen,  and  thence  shipped 
to  Germany  and  other  southern  lands.  The  herring  and 
mackerel  also  migrate  to  these  waters.  Many  are  caught 
and  barreled  and  sent  to  southern  markets. 
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Salmon  streams  are  also  found  along  this  coast  but  are 
not  now  so  productive  as  formerly  and  are  controlled  by 
Englishmen. 

The  Norwegians  also  send  out  fleets  of  vessels  to  engage 
in  the  big  sea  fisheries  of  the  Arctic  Ocean  for  whales,  seals 
and  walrus.  Their  fishing  waters  extend  from  Greenland  on 
the  west  to  N'ova  Zembla  in  the  far  northeast.  It  is  a  rough, 
comfortless  life,  full  of  hazard,  and  many  lives  are  lost,  but 
these  bold,  hardy  seamen  are  willing  to  take  the  risks.  All 
the  men,  captain  and  sailors  of  the  crew,  share  in  the  catch. 

The  fisheries  of  the  Norv/egian  shores  greatly  resemble 
those  along  the  coast  of  New  England  centering  at  Gloucester. 
The  hundreds  of  fishing  schooners  which  sail  from  the  New 
England  coast  to  the  banks  of  Newfoundland  are  like  those 
of  Norway  fishing  about  the  Lofoten  Islands  and  farther 
north.  New  England  also  sent  formerly  many  whalers  north 
to  the  Arctic  seas  foi  whale  and  seal.  The  fisheries  of  Norway 
yield  about  seven  million  dollars  a  year. 

6,  The  forest  industries  of  Norway  are  still  more  impor- 
tant. A  large  part  of  the  m.ountain  sides  is  covered  with 
cone-bearing  trees,  spruce,  fir,  pine,  or  birch,  with  some  oak 
and  elm.  The  exposed  rock}^  shores  on  the  west  coast  are 
somewhat  barren  of  forests,  but  the  sheltered  east  slopes  are 
wooded.  The  rains  borne  by  the  sea  winds  are  favorable  to 
the  growth  of  forests,  so  that  about  one-fifth  of  Norway  is 
well  wooded.  Sawmills  and  lumberyards  are  found  in  the 
valleys  and  on  the  lower  courses  of  the  streams.  The  logs 
are  sped  down  the  mountain  sides  and  floated  on  the  rivers 
to  the  sawmills.  The  lumber  industries  of  Norway  bring 
a  profit  of  about  eighteen  milHon  dollars  a  year.  A  large 
business  has  sprung  up  in  the  manufacture  of  paper  from 
pulp  made  from  the  Scotch  spruce. 

The  lumber  business  of  Norway  is  much  like  that  of 
Maine  and  the  Adirondacks,  where  the  forests  are  being 
rapidly  used  up  for  lumber  and  paper-making.  The  Great 
Lakes  region  and  the  upper  Mississippi  River  in  Minnesota 
have  been  for  many  years  the  center  of  big  lumber  produc- 


154  Public  ScJwol  Methods 

tion,  but  the  forests  are  now  giving  out  and  will  not  be  able 
to  supply  the  great  demand  for  timber  products. 

7.  From  the  rocky  coast  of  Norway  in  the  Middle  Ages 
(from  the  seventh  to  the  tenth  century)  came  the  fierce 
bands  of  ocean  pirates  and  plunderers  kno^vn  as  the  Vikings. 
They  ravaged  the  coasts  of  England,  Scotland  and  Ireland. 
They  plundered  Normandy  and  the  French  coasts  and  set 
up  kingdoms  there.  They  even  sailed  into  the  Mediterranean 
lands  and  estabHshed  their  power  in  Sicily.  They  sailed  to 
Iceland  and  the  coasts  of  New  England  and  were  the  most 
dreaded  warriors  of  that  age.  They  were  the  first  to  explore 
the  American  coast. 

8.  The  Norwegian  people  of  the  present  time  are  noted 
for  their  simple  manners  and  democratic  ways.  There  is  no 
noble  class  of  country  gentlemen  as  in  England.  The  people 
are  honest,  thrifty  and  industrious.  The  country  is  not  rich 
in  products  and  the  people  are  not  given  to  luxury  and 
wastefulness. 

Although  about  20,000  emigrants  have  been  coming 
yearly  to  the  United  States,  the  population  in  Norway  has 
been  increasing  somewhat  rapidly. 

9.  The  rocky  coast  of  Norway  reminds  one  strongly  of 
the  west  coast  of  Scotland.  The  numerous  rocky  islets  and 
deep  bays  or  friths  of  the  Scottish  coast  were  also  formed 
by  the  scour  of  glaciers  and  the  storms  of  the  Atlantic,  as 
in  Norway.  The  Scottish  highlanders  along  the  barren  rocky 
coast  are  in  character  and  independence  much  like  the  Norse- 
men. An  examination  of  the  west  coast  of  Ireland  shows 
the  vSame  broken  and  rugged  coast  line,  with  deep,  pene- 
trating bays  and  rocky  headlands. 

10.  Boys  and  girls  who  ha.ve  studied  the  map  of  Maine 
have  noticed  what  a  wilderness  of  deep  bays  and  rocky  islets 
it  shows.  Passamaquoddy  Bay.  Penobscoc  Bay,  Casco  Bay, 
Mt  Desert  Island,  and  scores  of  rocky  isles  and  headlands 
remind  one  strongly  of  the  Norwegian  coast.  The  heavy 
glaciers,  as  in  Norway,  scoured  out  these  deep  valleys  and 
smoothed  and  rounded  the  cHffs  and  headlands.    This  coast 
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of  Maine  is  also  a  delightsome  summer  resort  for  thousands 
of  people  who  wish  a  cool  seaside  home  in  hot  weather.  Back 
in  the  hills  and  mountains  of  M^ine  are  still  extensive  forests, 
and  along  the  shore  profitable  fisheries.  The  coasts  of  Nova 
Scotia,  Newfoundland  and  Labrador  exhibit  a  similar  rugged 
and  jagged  front  toward  the  ocean,  where  rocky  cliffs  and 
broken  islands  with  deep  bays  offer  shelter  and  harbors  for 
the  fishermen  along  these  coasts.    Greenland  along  its  western 


coast  displays  at  the  present  time  a  great  ice-sheet  that 
forces  its  way  down  the  westward  slope  into  the  valleys 
and  bays  and  is  scouring  out  deep  fjords  similar  to  those 
now  seen  on  the  shores  of  Norway.  The  west  shores  of  the 
Atlantic  from  Greenland  down  to  Maine  are  now  far  colder 
than  the  eastern  shores  of  the  Atlantic  in  Norway,  Scot- 
land and  England. 

II.  An  examination  of  a  large  map  of  North  America 
from  Puget  Sound  to  Alaska  brings  to  our  notice  another 
broken   and   mountainous   coast,    thickly   set   with   rugged 
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islands.  A  voyage  by  steamer  through  the  winding  channels 
among  reeky  islands  and  headlands  of  this  coast  rivals  the 
famous  scener}'  of  the  Norway  fjords.  Excursion  steamers 
make  this  trip  in  summer  for  the  pleasure  of  tourists.  The 
mountain  chams  along  the  Alaskan  coast  rise  higher  as  they 
get  farther  north,  till  Mt.  St.  Elias.  near  the  coast,  is  iS.ooo 
feet  in  height.    The  heavy  rains  from  the  Pacific  bathe  these 

coasts  with  mois- 
ture so  that  big 
forests  cover  the 
lower  slopes.  A 
warm  current 
from  the  Pacific 
also  warms  this 
whole  region  and 
produces  mild 
weather  far  to  the 
north.  In  all  these 
respects  the  coasts 
of  Alaska  and 
Nonvay  are  much 
alike.  The  coast 
northward  from 
Puget  sound 
abounds  in  salmon 
fisheries  which  are 
very  productive, 
and  farther  north 
the  seal  are  found 
upon  the  islands. 
The  coast  of  Alaska  is,  however,  much  richer  in  coal  and 
metals  than  is  that  of  Norway,  and  is  developing  great 
productive  v/ealth. 

12.  Far  to  the  southern  extremity  of  South  America  on 
the  west  side  is  still  another  mountainous  and  island-studded 
coast.  It  extends  1,200  miles  to  Cape  Horn  and  is  a  wilder- 
ness of  broken  islands  and  rocky  headlands. 
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References  on  the  Coast  of  Norway.     Norway  and  Its  Fjords. 
Wyllie.     James  Pott  &  Co.,  New  York. 

Europe.     Carpenter.     American  Book  Co. 

Geological  Sketches.     Archibald  Geikie.     Macmillan  Co. 

Boyhood  in  Konuay.     Boyesen.     Scribners. 

Little  Journeys  in  Norway  and  Siveden.     Randall.     A.  Flannigan. 

Peeps  at  Many  Lands,     A.  &  C.  Black,  London. 


31.  Type  Study  on  St.  Petersburg 

Suggestions  as  to  Method 

(a)  In  jnany  books  which  are  now  in  common  use  in  the  srhools 
there  are  excellent  pictures  and  maps  of  modern  cides.  The  usual 
geographies  will  help  greatly,  The  geographical  readers  also  are 
well  illustrated  with  views  of  cities.  The  larger  cyclopedias  contain 
maps  of  the  larger  cities.  But  the  completest  maps  are  those  found 
in  the  modem  guide  books.     Make  good  use  of  such  maps  and  pictures. 

(b)  Such  a  study  suggests  historical  readings  of  several  interesting 
kinds,  as  Motley's  essay  on  Peter  the  Great,  Macaulay's  essay  on 
Frederick  the  Great;  Plutarch's  Julius  C^aesar;  the  Life  of  Napoleon, 
Bismarck,  Queen  Elizabeth,  etc. 

(c)  The  natural  advantages  and  disadvantages  of  cities  for  com- 
merce and  government  can  be  studied  out  on  maps  of  Europe  and 
the  relative  locations  of  large  capitals  fixed. 

(d)  The  comparison  of  cities  ia  regard  to  size,  advantage  of  location 
and  the  longer  or  shorter  periods  of  their  history  will  be  found  inter- 
esting, and  will  help  to  fix  important  eras  of  European  histor}'-. 

(e)  Each  city  is  also  a  representative  of  a  nation  and  people.  Its 
growth,  progress  and  history  are  a  standard  for  the  whole. 

(/)  It  would  be  well  at  the  end  to  inquire  how  many  great  cities 
there  are  in  Europe  whose  importance  is  due  not  to  a  ruler  but  merely 
to  commerce,  as  Hamburg,  Liverpool .  Glasgow,  Marseilles,  etc. 

Outline  of  Topics 

1.  How  Peter  came  to  build  it.     The  advantages  and 
disadvantages  of  its  location. 

2.  The  building  of  the  city. 

3.  A  government  center;  public  buildings;  contact  with 
foreigners. 

4.  Peter's  city  becomes  a  center  for  Russian  commerce 
by  building  canals  and  highways,  and  later  railroads. 
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5.  Later  growth  of  other  cities  in  Russia. 

6.  Peter's  statue  and  the  great  royal  palaces  and  churches. 

7.  Moscow,  Riga  and  Odessa. 

8.' Constantinople  and  Constantine. 

9.  Berlin,    Frederick    the    Great.      King    William    and 
Bismarck. 

10.  Paris,  Louis  XIV  and  Napoleon. 

11.  Vienna,  Francis  Joseph. 

12.  Rome,  Julius  Caesar. 

13.  London,  Elizabeth  and  Victoria. 

14.  Washington. 

ST.    PETERSBURG 

I.  The  city  of  St.  Petersburg  is  the  newest  of  the  great 
capital  cities  of  Europe.  It  was  founded  by  Peter  I,  usually 
called  the  Great,  only  a  little  more  than  two  hundred  years 
ago.  It  is  younger  than  Boston  and  Philadelphia,  and  yet 
it  is  the  largest  city  of  Russia  and  one  of  the  big  capitals  of 
the  world.  But  for  Peter  the  Great,  it  would  never  have 
been  founded  at  all. 

When  Peter  became  czar  of  Russia  as  a  young  man,  his 
kingdom  had  no  good  seaports.  Archangel  was  on  the  frozen 
northern  seas.  Russia  was  shut  out  from  the  Baltic  and  had 
no  possessions  on  the  Black  Sea.  Commerce  with  foreign 
countries  was  thus  shut  off  and  Russia  was  itself  a  sort  of 
backwoods,  benighted  country. 

Peter  became  interested  in  building  ships  and  went  to 
Holland,  where  he  worked  for  some  months  as  a  ship's  car- 
penter, learning  the  trade.  He  had  a  great  scheme  in  his 
mind  for  making  Russia  a  strong  nation  in  its  commerce  and 
shipping,  although  Russia  at  that  time  had  no  seacoast  worth 
mentioning. 

In  order  to  secure  land  along  the  Baltic  he  managed  to 
bring  on  a  war  with  Sweden,  in  the  course  of  which  he  got 
possession  of  a  part  of  the  coast  of  the  Baltic,  and  then  he 
selected  the  present  site  of  St.  Petersburg  as  a  place  for  this 
city  which  was  to  become  the  capital  of  Russia.     It  was  a 
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miserable  place  in  which  to  build  a  city.  For  miles  all  about 
the  land  was  swampy  and  very  unhealthful.  The  River  Neva 
poured  its  flood  waters  into  the  Baltic  at  this  point,  and 
often  fl.ooded  the  whole  region.  A  strong  wind  from  the  west 
sometimes  piled  the  waters  up  ten  feet  or  more  above  the 
usual  level.  The  country  to  the  east  and  north  was  full  of 
marshes  and  lakes,  and  to  the  south  was  barren  and  had 
very  few  inhabitants.  The  city  lies  far  to  the  north,  on  the 
parallel  ot  60  degrees,  as  far  north  as  the  southern  point  of 
Greenland.  The  winters  are  long  and  very  cold.  And  yet 
in  the  midst  of  these  mud  marshes  Peter  was  determined  to 
build  a  great  seaport  and  his  capital  city. 

2.  The  czar  had  despotic  power  and  compelled  a  hundred 
thousand  men  to  leave  their  homes  in  Russia,  hundreds  of 
miles  away,  and  set  them  to  work  upon  his  new  city.  The 
hardships  and  exposures  were  so  great  that  most  of  them  died. 

Piles  were  driven  down  into  the  mud  to  form  the  founda- 
tions of  large  buildings.  Every  nobleman  was  compelled  to 
build  a  house  or  palace  in  Petersburg.  Stone  was  brought 
from  a  distance  and  in  vast  quantities.  The  foundations  of 
enormous  buildings  were  laid  on  the  millions  of  piles  driven 
into  the  swamps.  Peter  lived  in  a  small  wooden  house  on 
the  ban":s  of  the  Neva  and  watched  the  quick  growth  of  his 
city.  This  little  house  is  still  preserved  as  the  home  of  the 
great  czar. 

At  all  costs  Peter  was  determined  to  have  a  great  seaport. 
Forts  were  constructed  and  commerce  began  to  develop 
between  Russia  and  other  countries  of  western  Europe.  The 
principal  harbor  was  at  Kronstadt,  some  distance  from  St. 
Petersburg,  and  smaller  vessels  brought  the  goods  to  the  city. 
A  channel  was  later  dredged  from  Kronstadt  to  the  city  to 
enable  larger  vessels  to  come  up  to  the  wharves  of  St.  Peters- 
burg. Extensive  wharves  were  built  along  the  shores  of  the 
islands  at  the  mouth  of  the  Neva.  The  city  itself  was  built 
partly  upon  these  islands,  and  the  many  channels  of  the 
river  with  the  islands  between  make  it  somewhat  like  Venice 
and  Stockholm.     The  river  and  channels  are  solid  with  ice 
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five  or  six  months  of  tlie  year,  and  the  bridges  are  not  much 
needed  at  such  times. 

Streets  were  laid  out  through  the  marshes  and  filled  up; 
public  buildings  were  constructed;  a  large  parade  ground  for 
soldiers  was  made  by  filling  up  a  swamp;  canals  were  built 
connecting  the  city  with  the  great  lakes  and  rivers  to  the 
east  and  southeast.  Great  highways  had  to  be  built  through 
the  surrounding  swamps  connecting  the  city  with  the  main- 
land to  the  south  and  east.  It  has  been  said  that  hundreds 
of  thousands  of  lives  were  lost  in  founding  and  building  up 
the  city  by  Peter  the  Great,  and  even  now  it  is  an  unhealthful 
locality.  The  extreme,  changeable  climate  and  the  exposure 
to  west  and  north  winds  make  it  severe  upon  health,  and  the 
death  rate  among  the  people  is  very  high. 

3.  But  in  spite  of  the  unfavorable  location  of  the  city 
and  its  high  death  rate  it  has  grown  rapidly  and  has  become 
one  of  the  great  world  capitals.  Peter  made  it  the  capital 
of  his  huge  empire.  The  government  buildings  and  offices 
were  constructed  here.  Moscow,  the  old  capital,  was  deserted 
by  the  court  and  m^any  of  the  nobility.  ]\Iany  splendid  palaces 
were  built  by  the  nobility  in  the  new  city.  Foreigners  also 
came  in  large  numbers  to  enjoy  the  benefits  of  the  trade 
that  began  to  develop  in  St.  Petersburg.  It  thus  became  a 
city  of  mixed  population,  where  the  Russians  came  in  con- 
tact with  the  progressive  ideas  of  other  countries.  Science, 
manufactures,  modem  inventions  and  education  were  taken 
up  by  the  better  classes  in  the  new  city,  and  later  in  Russia, 
and  these  things  have  had  a  large  influence  upon  the  govern- 
ment and  institutions  of  the  Russian  people. 

4.  In  order  to  make  St.  Petersburg  an  important  export 
center  for  Russia  it  was  necessary  to  build  canals  connecting 
the  Neva  River  and  its  great  lakes  with  the  headwaters  of 
the  Volga  and  the  Dnieper.  These  canals  were  built  at  much 
expense  by  the  Russian  government,  but  they  poured  the 
product  of  the  great  central  plain  of  Russia  into  St.  Peters- 
burg and  for  150  years  the  capital  city  has  been  the  great 
export  center  for  more  than  half  of  Russia.     The  imports 
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from   western    Europe   have   entered   Russia    by    the    same 
door. 

Railroads  centering  in  St.  Petersburg  were  built  much 
later  along  both  shores  of  the  Gulf  of  Finland  and  toward 
the  east,  south  and  west.  These  railroads  also  had  to  be 
built  across  the  swampy  districts  for  many  miles  before 
reaching  the  rich  and  more  thickly  populated  parts  of 
Russia. 

5.  Manufactures  have  naturally  developed  at  St.  Peters- 
burg because  it  is  such  a  center  for  the  collection  of  raw 
materials.  Textile  wares,  machinery  and  rails  and  tobacco 
are  among  the  more  important.  But  there  are  few  large 
manufacturing  plants  such  as  are  found  in  Chicago.  Moscow, 
the  old  capital,  is  mon;  important  as  a  manufacturing  center 
than  St.  Petersburg.  Russia  has  very  extensive  house 
industries  where  products  are  made  by  hand  in  the  homes  of 
the  people,  but  it  has  been  slow  in  developing  the  great 
factory  system  common  in  England  and  America. 

6.  In  St.  Petersburg  are  found  a  number  of  monuments 
and  palaces  which  remind  us  directly  of  Peter  the  Great 
and  of  his  absolute  government.  On  a  square  in  front  of 
the  Senate  House  and  overlooking  the  Neva  is  a  great  bronze 
statue  of  Peter  the  Great  on  horseback.  The  horse  is  gallop- 
ing up  the  slope  of  a  huge  rock  and  gaining  an  outlook  over 
the  river. 

The  admiralty  and  the  great  winter  palace  of  the  czar 
are  immense  buildings  which  stand  on  the  banks  of  the  Neva 
and  look  across  it  to  the  fortress  of  Peter  and  Paul,  sur- 
rounded at  the  back  with  gardens  and  parks. 

The  church  of  St.  Isaacs  near  by  has  an  immense  dome 
like  the  capitol  at  Washington,  but  gilded  with  gold.  Its 
columns  are  built  of  costly  stones,  and  it  contains  gold 
carvings  and  beautiful  ornaments.  This  church  cost  about 
twenty  milHons  of  dollars.  There  are  many  other  great  and 
gorgeously  decorated  churches  in  St.  Petersburg. 

Within  a  few  miles  of  St.  Petersburg  are  a  number  of 
royal  palaces  which  are  used  as  residences  of  the  emperor. 
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7.  The  old  capital  of  Russia  was  Moscow,  and  it  has  the 
greatest  of  the  royal  palaces,  the  Kremlin.  Moscow  was  the 
place  that  held  to  old  customs  which  Peter  wished  to  change, 
and  for  this  reason  Peter  wanted  the  capital  changed  to  St. 


STATUE  OF  PETER  THE  GREAT 

Erected  at  St.  Petersburg 

Petersburg.     Moscow  is  now  a  greater  manufacturing  city 
than  St.  Petersburg. 

Riga,  on  the  Gulf  of  Riga,  has  grown  to  be  an  important 
outlet  for  Russian  products  toward  the  Baltic  and  western 
Europe.  It  has  a  more  favorable  location  for  shipping  than 
St.  Petersburg. 
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Odessa,  on  the  BlacK  Sea,  has  also  grown  to  great  impor- 
tance for  the  shipment  of  grain  and  agricultural  products  to 
the  Mediterranean  lands.  The  railroads  that  have  been  built 
in  the  last  fifty  years  have  turned  traffic  toward  the  southern 
ports,  as  Odessa  and  Astrakhan,  instead  of  sending  it  to  the 
north. 

8.  The  city  of  Constantinople  was  founded  by  Constantine 
the  Great  in  330  as  the  new  capital  of  the  Roman  Empire. 
It  had  been  a  city  for  hundreds  of  years  before,  so  that  it 
is  one  of  the  oldest  of  European  cities.  But  it  was  rebuilt 
on  a  grand  scale  by  Constantine.  A  massive  wall  was  con- 
structed around  the  new  city.  Beautiful  marble  palaces 
decorated  with  the  finest  Greek  sculptures  weie  erected.  A 
large  forum  and  theaters  were  built,  and  vast  sums  of  money 
were  spent  in  making  the  new  capital  the  most  beautiful 
and  sumptuous  city  of  the  East,  Its  location  on  the  Bosporus 
is  the  natural  one  for  a  great  city,  as  its  position  commands 
the  traffic  between  Europe  and  Asia  and  between  the  Black 
Sea  and  the  Mediterranean.  Its  climate  also  is  temperate 
and  favorable.  In  all  these  respects  it  is  the  opposite  of  the 
city  of  St.  Petersburg,  which  lies  more  than  1,400  miles 
almost  directly  north  of  it  across  the  Black  Sea  and 
Russia. 

Constantinople  was  taken  from  the  Christians  by  the 
Turks  in  1453,  and  since  that  time  it  has  been  the  capital 
of  the  Turkish  Empire.  It  has  one  of  the  oldest  and  most 
magnificent  churches  in  the  world,  orginally  built  as  a  Chris- 
tian church,  and  later  by  the  Turks  converted  into  a  Moham- 
medan mosque.  As  St.  Petersburg  is  the  center  for  magnificent 
Christian  churches,  so  Constantinople  is  the  chief  place  for 
Mohammedan  mosques,  with  their  slender  minarets  rising  over 
the  seven-hilled  city.  The  complete  control  which  the  city 
of  Constantinople  had  over  all  commerce  passing  out  of  the 
Black  Sea  was  the  reason  Peter  the  Great  found  it  necessary 
to  build  his  capital  far  to  the  north  on  the  Baltic. 

9.  The  city  of  Berlin  is  called  the  Kaiser  City.  Frederick 
the  Great  first  made  Germany,  or  Prussia,  to  be  respected 
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as  one  of  the  great  powers  of  Europe,  and  Berlin,  his  capital 
city,  he  did  much  to  improve. 

"  Unter  den  Linden,"  a  broad  avenue  lined  with  magnifi- 
cent buildings,  is  the  central  thoroughfare  of  Berlin,  very- 
wide,  with  several  shaded  avenues  in  one.  At  the  east  end, 
opposite  the  residence  of  the  old  Kaiser,  stands  the  lofty 
bronze  monument  of  Frederick  the  Great  on  horseback. 
Splendid  museums,  palaces,  theaters,  hotels,  the  great  uni- 
versity and  the  guard  house  and  arsenal  face  on  this  street. 
A  beautiful  bridge  ornamented  along  its  sides  with  statues 
leads  this  street  across  the  river  to  an  island  on  which  is  a 
small  park,  faced  on  one  side  by  the  Old  Museum  with  a 
Greek  front,  on  the  other  side  by  the  ancient  royal  palace, 
a  vast  structure  occupied  by  the  present  emperor  and  his 
court. 

Berlin  is  the  great  military  center  of  Europe.  Vast  armies 
can  be  gathered  to  this  central  point  in  a  few  days  or  even 
hours,  and  then  sent  out  by  the  chief  railroad  lines,  owned 
by  the  state,  in  any  direction.  The  regular  garrison  of  Berlin 
in  time  of  peace  is  25,000  men.  There  are  important  forts 
outside  of  the  city. 

Some  sixteen  miles  to  the  southwest  is  the  summer  home 
of  the  Kaisers,  Pottsdam,  a  wonderfully  delightful  suburb, 
with  great  gardens,  ponds,  palaces  and  favorite  homes  of  the 
German  Idngs  and  emperors. 

Bismarck  and  King  William  by  their  remarkable  success 
in  three  wars,  with  Schleswig,  with  Austria,  and  with  France, 
raised  Germany  to  a  commanding  position  among  the  states 
of  Europe,  and  since  then  Berlin  has  grown  perhaps  more 
rapidly  than  any  other  capital  in  Europe.  In  cleanliness,  in 
fine  streets  and  public  buildings,  in  the  freshness  and  order- 
liness of  all  city  affairs,  it  surpasses  almost  any  city  of  Europe 
but  Paris.  It  is  more  than  double  the  size  of  St.  Petersburg 
or  Constantinople.  But  like  St.  Petersburg  it  owes  its  im- 
portance chiefly  to  its  being  a  capital  city,  the  center  of  the 
royal  power,  and  of  political  influences.  Berlin,  like  St. 
Petersburg,  has  naturally  few  advantages.     It  is  located  on 
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a  small,  sluggish  stream  in  a  poor  and  sandy  region.  But 
it  has  become,  through  its  political  leadership,  a  vast  center 
of  commerce,  manufactures  and  education,  as  well  as  of 
military  power. 

10.  Paris  was  for  several  centuries  the  most  important 
capital  in  Europe.  Two  hundred  years  ago  Louis  XIV,  the 
most  famous  of  French  kings,  kept  up  a  magnificent  court 
at  Paris,  built  great  palaces  and  lived  most  extravagantly. 
He  made  Paris  the  political  center  of  Europe  and  the  ruler 
of  court  fashions.  One  hundred  years  ago  Napoleon  I  became 
emperor  and  again  made  Paris  the  central  ci'cy  of  Europe. 
Napoleon  stood  out  as  the  most  commanding  figure  of  his 
time  and  for  a  while  controlled  nearly  the  whole  of  Europe. 
His  burial  place  at  the  Hotel  des  Invalides  is  much  visited 
by  travelers. 

In  the  last  hundred  years  Paris  has  led  all  European  cities 
in  first  introducing  modern  impro^^ements,  great  sewers  and 
pure  water  supply,  beautiful  boulevards  and  clean  streets, 
magnificent  public  buildings  and  museums,  theaters,  art 
collections  and  sanitary  improvements.  It  is  probably  the 
most  beautiful  and  fashionable  city  of  the  world  today. 

All  the  other  cities  which  we  have  mentioned,  especially 
St.  Petersburg,  Berlin,  and  in  fact  all  large  European  cities, 
have  followed  and  to  a  large  extent  imitated  the  city  of 
Paris  in  making  public  improvements. 

11.  Vienna,  the  capital  of  Austria,  during  the  last  sixty 
years  has  been  largely  rebuilt  upon  a  plan  adopted  by  Francis 
Joseph,  the  present  Emperor  of  Austria,  more  than  fifty 
years  ago  when  he  was  a  young  king.  Vienna,  which  was  in 
1S50  a  very  dirty,  unhealthful  and  crowded  city  of  600,000 
people,  has  become  one  of  the  most  attractive  and  healthful 
cities  of  the  world,  with  about  2,000,000  people.  All  the 
great  sanitary  improvements  were  carried  out,  a  splendid 
series  of  fine  public  buildings  erected,  parks  laid  out,  public 
market  places  established  and  a  great  school  system  built  up. 

12.  The  city  of  Rome,  historically  the  most  important 
city  of  Europe,  founded  about  2,700  years  ago  by  Romulus, 
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has  had  many  great  men,  but  Julius  Caesar,  who  ruled  in 
Rome  nearly  2,000  years  ago,  was  the  most  famous.  Rome 
at  that  time  was  the  capital  of  the  Roman  Empire,  which 
included  about  all  of  the  civilized  world.  Most  of  the  im- 
portant modem  nations  have  sprung  from  the  wreck  of  the 
old  Roman  Empire.  Rome  is  therefore  the  mother  city  of 
Europe.  Its  ancient  ruins  of  the  old  Roman  days,  as  the 
Colosseum,  the  aqueducts,  the  Pantheon  and  the  Forum, 
have  been  visited  and  admired  by  travelers  for  hundreds 
of  years. 

St.  Peter's,  the  greatest  Christian  church,  and  the  Vatican, 
the  vast  palace  and  home  of  the  pope,  are  two  of  the  most 
interesting  and  important  buildings  in  the  world  today.  In 
the  last  forty  years,  also,  a  modem  city  of  Rome  has  been 
built  and  modern  improvements  have  been  carried  out,  so 
that  Rome,  which  for  a  long  time  was  a  very  unhealthful 
city  in  summer,  has  become  a  safe  residence,  and  a  fine 
modem  capital  for  Italy. 

13.  The  greatest  city  of  the  world  today  is  London,  and 
during  the  long  period  of  its  history  its  two  most  famous 
rulers  have  been  women,  Elizabeth  and  Victoria,  and  perhaps 
no  greater  men  have  been  known  in  England  than  the  two 
poets  who  flourished  during  the  reigns  of  these  queens, 
Shakespeare  in  Elizabeth's  time  and  Tennyson  in  Victoria's. 

14.  The  capital  city  of  the  United  States  is  named  for 
Washington,  who  was  nobly  said  to  be  "first  in  war,  first  in 
peace,  and  first  in  the  hearts  of  his  countrymen."  The 
selection  of  the  place  for  the  capital  city  was  left  by  Congress 
to  Washington,  and  he  chose  the  present  site.  For  many 
years  the  city  remained  small,  but  in  recent  years  it  has 
grown  into  a  large  and  beautiful  city. 

As  shown  in  the  above  illustrations,  many  great  cities 
have  owed  their  founding  and  later  importance  to  great 
rulers.  Likewise  David  and  Solomon  made  Jerusalem  a 
famous  city,  and  Alexander  the  Great  founded  Alexandria 
in  Egypt. 
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References  on  St.  Petersburg.     Europe.     Carpenter.     Ameri- 
can Book  Co. 

Peter  the  Great.     Motley.     Maynard,  Merrill  &  Co. 

Footprints  of  Travel.     Ballou.     Ginn  &  Co. 

Peter  the  Great.     Abbott.     Harpers. 

Life  of  Frederick  the  Great.     Upton.     American  Book  Co. 

Baedeker's  Guide  Books. 

Stoddard's  Lectures.     St.  Petersburg. 


32.  Type  Study  on  New  Orleans 

Suggestions  as  to  Method 

(a)  Make  a  large  local  map  of  New  Orleans  showing  river  docks 
and  harbor. 

(b)  Make  drawings  and  sketches  showing  plan  and  construction 
of  the  Eads  jetties. 

(c)  Study  the  map  of  the  Gulf  States  and  the  position  of  New 
Orleans  relative  to  the  rivers  and  railroads.  Also  with  reference  to 
ship  lines  to  foreign  lands. 

A  commercial  map  of  the  world  showing  ocean  steamer  routes  is 
needed. 

(d)  Pictures  of  harbors,  shipping,  jetties,  etc.,  will  make  the  ideas 
clear  and  definite. 

(e)  The  comparisons  of  New  Orleans  with  other  ports  on  the  Gulf 
and  on  both  oceans  is  a  good  opportunity  to  study  maps  and  large 
relations  and  to  develop  thinking  power  in  the  children. 

(/)  Give  vigorous  drills  on  the  lists  of  cities  and  rivers,  formmg 
series  to  be  remembered. 

Outline  of  Topics 

1.  Position  of  New  Orleans;  its  natural  advantages  and 
disadvantages. 

2.  Earlier  and  later  history  of  New  Orleans. 

3.  Shipments  of  cotton,  sugar  and  rice. 

4.  The  Eads  jetties  and  their  effects. 

5.  Interesting  peculiarities  of  New  Orleans. 

6.  Galveston,  Mobile  and  other  Gulf  ports  compared  with 
New  Orleans. 

7.  Probable  effects  of  the  Panama  Canal  on  the  trade  of 
New  Orleans  and  the  Gulf  ports. 
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8,  Comparison  of  Atlantic  and  Pacific  ports  with  New 
Orleans,  e.  g.,  Quebec,  New  York,  Philadelphia,  San  Francisco 
and  Portland.  Oregon. 

NEW    ORLEANS 

1.  New  Orleans,  about  ninety  miles  from  the  mouth  of 
the  ]\Iississippi  River,  has  a  commanding  position  for  con- 
trolling trade  which  centers  about  the  outlet  of  this  great 
river  and  vailey.  The  early  French  settlers  chose  New 
Orleans  as  the  most  favorable  point  for  a  city  which  should 
control  the  river  mouth.  By  small  vessels  it  can  be  approached 
from  the  east  through  Lake  Pontchartrain.  But  the  main 
entrance  for  large  vessels  is  by  way  of  the  delta  mouths. 
The  swampy  delta  lands  south  of  New  Orleans  are  too  low 
for  a  good  city  location.  Even  New  Orleans  at  flood  time 
is  threatened  by  the  Mississippi,  and  it  is  protected  by  levees. 

The  chief  importance  of  New  Orleans  is  that  of  a  seaport 
open  to  ocean  traffic  with  the  east  coast  of  the  United  States, 
with  Europe  and  South  America  and  the  whole  world.  In 
recnt  years  it  has  become  an  important  railroad  center  for 
collecting  and  shipping  out  the  products  of  the  South.  Before 
the  days  of  railroads,  and  even  up  to  iS6o,  it  was  the  chief 
center  for  a  large  steamboat  traffic  on  the  Mississippi  River. 
But  this  trade  has  gradually  dwindled  to  a  small  amount. 

2.  The  original  settlers  at  New  Orleans  were  the  French, 
and  for  about  two  iiundred  years  they  dwelt  in  New  Orleans 
and  settled  many  towns  and  villages  in  Louisiana.  The 
country  was  named  for  Louis,  the  French  king,  and  at  several 
times  the  French  dreamed  of  settling  up  the  Mississippi 
Valley  and  of  building  up  a  great  French  empire  in  America. 

But  a  little  more  than  one  hundred  years  ago  Napoleon  I 
of  France  decided  to  sell  Louisiana  to  the  United  States. 
Jefferson  was  then  president.  He  knew  that  the  western 
settlers  in  Ohio,  Kentucky,  Tennessee  and  Illinois  were  very 
anxious  to  get  possession  of  New  Orleans  and  the  Mississippi 
mouths,  and  he  succeeded  in  purchasing  Louisiana  from 
Napoleon  for  about  fifteen  million  dollars.     This  purchase 
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included  not  only  the  present  state  of  Louisiana,  but  all  the 
lands  west  of  the  Mississippi  to  the  Rocky  Mountains.  This 
purchase  doubled  the  amount  of  land  included  in  the  United 
States 

At  St.   Louis  and  at  other  points  along  the   Mississippi 


WHARF  SCENE  AT  NEW  ORLEANS 

Bales  of  cotton  and  barrels  of  sugar  and  molasses 


were  French  villages  which  lay  in  this  territory  of  Louisiana. 
The  families  of  the  old  French  settlers  still  live  in  Louisiana. 
Many  of  the  people  still  speak  the  French  language.  Some 
of  the  interesting  old  buildings  in  New  Orleans  are  in  the 
French  style.    The  old  French  market  is  one  of  the  interest- 
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ing  sights  for  visitors,  and  one  famous  festival,  the  Mardi 
Gras,  is  still  yearly  celebrated  at  New  Orleans. 

New  Orleans  in  the  South  on  the  Mississippi,  and  Quebec 
in  Canada,  the  chief  seaport  of  the  St.  Lawrence,  are  both 
French  cities  and  have  many  French  buildings  and  customs 
which  excite  the  interest  of  travelers. 

3.  New  Orleans  is  naturally  the  shipping  point  where 
cotton,  sugar,  rice  and  other  products  of  the  South  within 
several  hundred  miles  are  collected  and  shipped  out  to  sea. 

Cotton  is  the  big  staple  product  of  the  South,  and  in  the 
fall  and  winter  when  cotton  is  being  harvested  and  sent  to 
market  the  wharves  along  the  river  at  New  Orleans  are 
stacked  high  with  cotton  bales,  and  many  ocean-going 
steamers  are  being  loaded  with  cotton  for  Boston,  New  York, 
Liverpool,  Hamburg  and  other  cities. 

Along  the  gulf  shores  in  Louisiana  and  other  states  are 
many  sugar  plantations  which  produce  quantities  of  raw 
sugar  and  molasses  which  are  sent  into  New  Orleans.  Near 
the  river  at  New  Orleans  are  big  sugar  refineries  that  prepare 
this  sugar  for  the  market.  On  the  wharves  in  the  season 
-are  innumerable  barrels  of  sugar  and  molasses  ready  for 
transport  to  eastern  markets  by  steamship.  It  is  the  busi- 
ness of  the  hundreds  of  dock  hands — negro  roustabouts — ^to 
roll  these  barrels  upon  shipboard. 

In  the  southland  in  recent  years  the  rice  plantations  have 
become  very  important.  Not  only  the  swamp  lands  can  be 
flooded  for  rice  cultivation,  but  the  rich  prairie  lands  along 
the  sluggish  bayous  and  streams  have  been  made  into  rice 
lands.  Low  ridges  or  dykes  are  thrown  up  around  the  fields, 
and  water  from  the  streams  is  pumped  by  engines  upon  the 
land  at  the  season  of  rice  planting  and  culture.  Much  of 
this  rice  is  shipped  to  New  Orleans,  where  it  is  cleaned,  sorted 
in  the  rice  mills  and  then  packed  for  shipment. 

4.  New  Orleans  needs  of  course  a  deep  outlet  for  large 
vessels  at  the  delta  mouths.  For  many  years  it  was  impos- 
sible for  large  vessels  to  enter  the  mouth  of  the  river  on 
account  of  mud  bars  found  at  the  outlet  of  the  various  delta 
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mouths.  These  mud  bars  were  some  five  miles  across  and 
were  very  shallow,  not  more  than  seven  to  ten  feet  deep. 
Many  vessels  trying  to  cross  these  bars  got  stuck  in  the  mud 
and  either  failed  to  enter  or  were  much  delayed.  The  United 
State  government,  which  looks  after  the  improvement  of 
harbors  and  rivers,  for  many  years  kept  steam  dredges  at 
one  or  two  of  the  mouths  for  the  purpose  of  scooping  out 
the  mud  and  keeping  open  a  deeper  channel  for  ships.  In 
this  way  they  kept  open  a  passage  about  fifteen  feet  deep. 
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But  many  ships  required  more  than  this,  and  there  was  end- 
less trouble  in  getting  loaded  vessels  across  the  bar. 

An  engineer  named  Captain  Eads  had  studied  the  currents 
of  the  Mississippi  River  for  many  years  and  devised  a  plan 
tor  getting  a  deep,  narrow  channel  through  one  of  the  mouths 
which  would  remain  open  and  not  fill  up  again  easily  with 
mud.  His  plan  was  to  build  jetty  walls  out  of  long  willow 
mattresses,  which  would  narrow  the  current  across  the  bar 
and  cause  the  current  to  swerve  through  with  such  strong 
force  as  to  carry  the  mud  far  out  into  the  Gulf. 


172  Public  School  Methods 

He  began  to  build  these  jetty  walls  several  miles  above 
the  mouth.  The  mattresses  v/ere  sunk  in  long  rows  along 
the  sides  of  the  channel  but  some  distance  from  shore.  Other 
mattresses  were  laid  on  top  of  the  first  till  they  rose  above 
the  water  and  formed  a  new  shore  line.  The  water  was 
turned  into  this  narrow  channel  and  began  soon  to  cut  a 
deep  way  for  itself.  By  the  time  he  got  the  double  line  of 
jetties  built  out  across  the  bar  into  the  Gulf  the  water  in 
the  channel  began  to  deepen  and  was  also  dredged  out  till 
it  was  thirty  feet  deep.  His  project  was  entirely  successiul, 
and  since  then  large  ships  have  been  able  to  enter  the  mouth 
of  the  Mississippi  and  easily  come  up  to  New  Orleans. 

5.  New  Orleans  has  some  interesting  peculiarities.  The 
old  part  of  the  city  has  the  narrow  streets  of  tiie  French 
period.  The  houses  are  small,  with  projecting  balconies. 
The  little  shops  are  places  to  buy  old  bronzes  and  curios. 
In  the  French  market  near  Jackson  Square  early  in  the 
morning  is  a  lively  scene,  where  the  clatter  of  many  languages 
is  heard,  especially  French  and  Spanish;  and  the  varied 
booths  and  wares  remind  one  of  European  city  markets. 

On  account  of  the  swampy,  wet  ground  on  which  New 
Orleans  is  located,  the  burial  places  in  the  cemeteries  are 
built  m  the  form  of  a  scries  of  stone  structures  above  ground 
in  which  the  caskets  are  placed. 

In  times  of  high  water  the  general  level  of  the  city  streets 
is  below  the  water  in  the  Mississippi.  This  has  rendered  the 
question  of  city  drainage  difficult.  It  was  finally  settled  by 
an  engineering  plan  by  which  the  sewage  was  pumped  into 
the  Mississippi  and  the  excess  water  of  rains  turned  into 
Lake  Pontchartrain  and  Lake  Bourne.  By  the  improvement 
of  the  drainage  and  by  good  sanitary  provisions  the  health 
conditions  in  the  city  have  much  improved,  so  that  cholera 
and  yellow  fever  can  be  hindered. 

The  old  government  building,  used  as  a  capitol  by  the 
Spaniards,  and  now  occupied  by  the  supreme  court,  is  the 
place  where  the  Louisiana  territory  was  publicly  transferred 
to  the  United  States. 
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The  leading  square  of  the  city,  Jackson  Park,  has  a  statue 
of  General  Jackson  on  horseback.  The  battle  of  New  Orleans, 
in  which  Jackson's  army  completely  defeated  the  veteran 
troops  of  England,  was  fought  in  what  is  now  a  part  of  New 
Orleans  in  January,  1815.  Jackson's  reputation  won  in  this 
battle  was  what  raised  him  later  to  the  presidency. 

0.  In  respect  to  commerce  New  Orleans  stands  out  far 
ahead  of  all  other  seaport  cities  on  the  Gulf.  In  the  ship- 
ment of  southern  staples  Galveston  has  become  a  rival  of 
New  Orleans.  It  has  stood  first  in  the  amount  of  cotton 
shipped  from  its  wharves.  It  has  steamship  lines  connecting 
it  with  New  York  and  Boston  and  with  the  great  cities  of 
Europe  and  other  parts  of  the  world. 

At  the  narrow  outlet  from  the  harbor  into  the  ocean  the 
government  has  dredged  out  a  deep  passage  for  large  ships 
through  a  shallow  bar.  The  passage  is  protected  by  rock 
jetties  built  out  into  deep  water.  The  jetties  consist  of 
broken  stone  dumped  into  the  water  till  a  long  ridge  of  rocks 
is  formed  rising  about  seven  feet  above  the  water.  Heavy 
granite  rocks  weighing  each  several  tons  are  placed  along  the 
tops  of  the  ridges  to  resist  the  effect  of  storms.  The  sweep 
of  the  tide  through  this  narrow  passage  between  the  two 
long  rock  ridges  or  jetties  helps  to  keep  it  scoured  out. 

Sinee  the  disastrous  flood  and  hurricane  that  destroyed 
the  cit}^  in  1900,  a  great  sea  wall  more  than  three  miles  long 
has  been  built  on  the  seaward  side  of  the  city  to  protect  it 
against  a  repetition  of  that  disaster. 

Mobile,  on  Mobile  Bay,  another  port  somewhat  larger  than 
Galveston,  is  important  for  the  shipment  of  southern  products. 
Cotton  and  lumber  are  the  important  shipments.  Like  New 
Orleans  and  Galveston,  the  outlet  of  Mobile  Bay  by  which 
ships  approach  the  city  was  obstructed  by  a  shallow  bar.  The 
United  States  government  here  also  dredged  out  a  passage 
and  by  means  of  jetties  provided  a  safe  entrance  up  the 
bay  to  Mobile.  Mobile,  like  New  Orleans,  is  one  of  the 
southern  cities  that  still  preserves  many  of  the  interesting 
features  of  the  old  southern  life. 
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The  other  important  port  on  the  gulf  is  Pensacola,  with 
a  fine  harbor  and  a  large  United  States  navy  yard.  As  in 
Mobile,  the  entrance  to  the  harbor  is  protected  by  forts. 

All  these  southern  ports  are  ahke  important  for  their 
shipment  of  cotton,  sugar,  lumber  and  naval  stores.     The 
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entrances  to  their  harbors  have  all  been  improved  by  expensive 
jetties  and  dredgings  so  as  to  secure  access  to  large  vessels. 
The  mouths  of  the  Mississippi  have  been  improved  at  a  cost 
to  the  government  of  about  twenty  millions  of  dollars. 

7.  The  completion  of  the  Panama  Canal  is  expected  to 
produce  important  changes  in  the  movement  of  trade  toward 
the  south.      Its   opening  will   bring   New  Orleans  and  the 
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southern  cities  into  close  relation  with  the  west  coast  of 
South  America  and  North  America,  and  also  with  the  harbors 
and  peoples  of  East  India,  China  and  Japan.  It  may  be  that 
there  will  be  a  more  general  movement  of  the  products  of 
the  Mississippi  Valle}-  southward,  so  that  the  outlet  for  Ameri- 
can products  will  be  much  more  by  way  of  New  Orleans. 
The  most  natural  outlet  for  the  commerce  of  the  Mississippi 
Valley  is  by  way  of  New  Orleans  and  the  Gulf  ports.  Here- 
tofore most  of  the  products  of  the  upper  Mississippi  Vahey 
have  been  shipped  eastward  to  Boston,  New  York,  Phila- 
delphia and  Baltimore.  But  crossing  the  Alleghany  Moun- 
tains is  difficult,  while  the  shipment  of  heavy  products  dov/n 
the  Mississippi  would  be  easy  and  cheap. 

8.  In  its  favorable  position  for  controlling  trade  at  the 
mouth  of  the  Mississippi  River,  New  Orleans  may  be  com- 
pared with  other  cities  on  the  Atlantic  and  Pacific  coasts. 
Quebec  and  Montreal  on  the  St.  Lawrence  likewise  monop- 
olize the  trade  of  the  lower  St.  Lawrence. 

The  importance  of  New  York  City  is  largely  due  to  its 
position  at  the  mouth  of  the  Hudson,  which  connects  it  by 
means  of  the  Erie  canal  with  the  Great  Lakes.  New  York 
is  thus  the  main  point  of  export  for  the  products  of  the 
Great  Lakes  and  of  the  upper  Mississippi,  which  is  tributary 
to  Chicago,  Milwaukee,  Duluth,  etc. 

Philadelphia  at  the  mouth  of  the  Delaware  has  a  similar 
advantage  in  Pennsylvania,  but  cannot  so  easily  draw 
products  across  the  mountains. 

Baltimore,  Washington  and  Norfolk  enjoy  the  advantages 
of  trade  along  the  valleys  of  rivers  flowing  into  Chesapeake 
Bay,  as  the  Susquehanna,  Potomac  and  James.  Jackson- 
ville, Florida,  has  an  advantageous  position  on  the  St.  Johns 
River,  eighteen  miles  up  the  stream. 

On  the  Pacific  Coast  San  Francisco  lies  on  the  bay  where  two 
rivers  enter  which  drain  the  great  valley  of  Central  California. 

Portland,  Oregon,  has  a  position  near  the  Columbia 
similar  to  that  of  New  Orleans  on  the  Mississippi,  command- 
ing the  trade  of  that  valley  and  opening  to  the  ocean.     Its 
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chief  exports  are  wheat  and  lumber.  New  Orleans  is  also 
important  for  both  lumber  and  wheat,  but  its  other  products 
are  more  important.  The  Columbia  River  at  its  mouth  has 
been  obstructed  with  a  bar  dangerous  to  shipping. 

New  Orleans  near  the  mouth  of  the  Mississippi  occupies 
a  leading  place  among  the  Gulf  ports  similar  to  New  York 
among  the  Atlantic  seaboard  cities,  San  Francisco  among 
the  Pacific  ports  and  Chicago  among  the  lake  ports. 

References  on  New  Orleans.  North  America.  Carpenter. 
American  Book  Co. 

Life  of  James  B.  Ends.     How.     Houghton,  Mifflin  &  Co. 

North  America.     Herbertson.     A.  &  C.  Black,  London. 

First  Lessons  in  United  States  History.     Charming.     Macmillan  Co. 

Encyclopedia  Americana. 

Type  Studies  of  American  Geography.     McMurry.    Macmillan  Co. 


33.  Type  Study  on  the  Panama  Canal 

Suggestions  as  Method 

(a)  To  understand  fully  the  Panama  Canal  it  is  necessary  to  study 
maps,  cross  sections  and  pictures  and  to  use  the  imagination  in  con- 
structing a  full  and  adequate  mental  picture. 

(6)  The  engineering  difficulties  can  be  appreciated  by  studying  the 
geographical  conditions  as  based  on  good  relief  maps  and  cross  sections. 

(c)  The  advantages  of  the  canal  as  a  means  of  shortening  ocean 
routes  can  be  seen  by  measuring  and  comparing  the  distances  between 
important  cities  as  New  York  and  San  Francisco,  before  and  after  the 
completion  of  the  canal. 

{d)  The  reason  why  the  United  States  reserved  the  right  to  fortify 
the  canal  may  be  understood  by  studying  the  effects  of  war  upon  the 
movements  of  our  fleets. 

{e)  Study  and  locate  the  other  important  canals  and  see  their 
importance  as  compared  with  the  Panama. 

(/)  Drill  children  upon  the  location  of  countries  and  cities  -with 
relation  to  the  canal. 

(g)  This  topic  applies  mathematics  to  the  solution  of  a  number  of 
large,  comprehensive  problems,  e.  g..  What  income  should  the  United 
States  receive  from  tolls  when  the  canal  is  finished  to  reimburse  her 
for  her  expense? 
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Outline  of  Topics 

1.  The  Panama  Canal  the  final  outcome  of  the  efforts  of 
early  explorers  and  later  engineers  to  find  the  short  route  to 
India.  History  of  the  various  projects  before  the  United 
States  government  undertook  the  building  of  the  canal. 

2.  Choice  between  two  plans  and  which  was  taken. 

3.  Sanitary  conditions  and  improvements. 

4.  Engineering  problems  and  how  met:  (i)  Culebra 
Cut;    (2)  Chagres  River;    (3)  the  Locks;    (4)  Harbors. 

5.  Management  of  the  work  and  men,  and  machines 
employed. 

6.  Cost  of  work.     Comparison  with  other  canals. 

7.  Effects  upon  commerce  and  cities. 

8.  The  canal  free  to  all  nations, 

PANAMA    CANAL 

I .  The  building  of  the  canal  across  the  Isthmus  of  Panama 
will  probably  be  completed  about  191 3.  It  is  the  final  out- 
come of  many  projects  since  the  days  of  Columbus  to  find  a 
short  route  from  Europe  to  India. 

Columbus  and  many  later  explorers  were  searching  for  a 
westward  route  to  India.  But  the  long  stretch  of  land  from 
Cape  Horn  to  Alaska  obstructed  all  these  efforts.  For  a 
while  the  shortest  route  from  London  to  India  was  by  way  of 
the  Cape  of  Good  Hope;  later  by  way  of  Gibraltar  and  the 
Suez  Canal.  A  still  longer  route  was  by  Cape  Horn.  As 
soon  as  the  narrow  neck  of  land  between  North  and  South 
America  was  clearly  explored,  people  began  to  talk  of  a 
canal  to  save  the  long  journey  around  South  America. 

The  Spaniards  early  built  a  road  across  the  Isthmus  at 
Panama  to  transport  the  treasures  of  Peru  and  the  west 
coast  of  South  America  to  ships  in  the  Caribbean  Sea  bound 
for  Spain.  The  rush  of  gold-seekers  to  California  in  1849 
made  the  Panama  route  important,  and  in  1855  a  railroad 
was  completed  across  the  Isthmus  at  Panama.  It  was  built 
by  New  York  capitalists  with  great  expense  and  hardship. 
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In  1881,  De  Lesseps,  having  made  a  success  of  the  Suez 
Canal,  which  greatly  shortened  the  route  to  India,  organized 
a  company  to  dig  a  canal  at  Panama  connecting  the  oceans. 
The  work  was  carried  on  with  energy  for  eight  years,  during 
which  about  $300,000,000,  mostly  of  French  money,  was 
spent,  and  then  the  company  went  into  bankruptcy. 

A  new  Panama  Canal  Company  was  organized,  which  for 
twelve  years  kept 
the  project  on  foot, 
preserved  the  ma- 
chinery, studied  the 
climate  and  engi- 
neering difficulties, 
and  finally  in  1904 
sold  out  its  interest 
to  the  United  States 
government  for 
$40,000,000. 

Early  in  1904 
the  United  States 
bought  from  the 
small  state  of  Pana- 
ma for  $10,000,000 
a  strip  of  land  suf- 
ficient for  the  build- 
ing and  control  of 
the  canal,  and  since 
then  the  United 
States  has  pursued 
with  energy  the 
work  of  building  the  canal. 

2.  Two  important  questions  had  to  be  settled  before  the 
United  States  could  undertake  the  work;  first,  whether 
the  Panama  or  the  Nicaragua  route  was  the  better.  The 
government  engineers  had  surveyed  both  these  routes  and 
made  estimates,  and  many  were  favorable  to  the  Nicaragua 
route.     On  account  of  the  fact  that  much   important  work 


THE  TWO  CANAL  PROJECTS 

1.  Panama  Canal  Route 

2.  Route  first  proposed  through  Nicaragua 
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had  been  done  at  Panama  and  because  the  United  States 
government  was  able  to  get  a  full  title  to  the  necessary  strip 
of  land,  Congress  decided  in  favor  of  the  Panama  route. 
Second,  there  was  much  controversy  between  those  favoring 
a   sea-level   canal   without   locks,    and   those   advocating   a 

high-level  canal 
with  two  sets  of 
locks.  Congress  at 
last  voted  for  a 
high-level  canal, 
and  the  work  was 
carried  on  for  this 
purpose.  A  sea- 
level  canal  would 
have  required 
much  more  time 
and  expense  to  ex- 
ecute. 

3.  One  of  the 
chief  difficulties  in 
building  a  canal 
was  the  unhealth- 
ful  climate  of  the 
Isthmus  and  the 
destructive  dis- 
eases, yellow  fever 
and  malarial  fever, 
which  prevailed 
among  laborers 
and  officers.  It  was 
thought  that  unless 
these  diseases  could  be  prevented  by  sanitation  the  canal 
could  never  be  built.  It  had  been  discovered  that  yellow 
fever  is  communicated  by  a  mosquito,  the  stegomyia,  which 
has  bitten  a  yellow  fever  patient,  and  thus  transfers  the  germ 
to  another  human  being.  Similarly  malaria  is  communicated 
by  the  anophales  mosquito  or  gnat. 


SCENE  IN  CITY  OF  PANAMA 

In  the  native  section.      Note  the  narrow  and 
dark  character  of  the  street 
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Colonel  Gorgas,  who  had  charge  of  the  Department  of 
vSanitation  on  the  Isthmus,  began  in  1904  a  war  of  extermina- 
tion against  the  mosquitoes.  At  this  time  both  yellow  fe\'er 
and  malaria  had  broken  out  afresh  among  the  men  and  had 
produced  a  panic.  All  pools  and  places  for  stagnant  water 
were  prevented,  or  oil  was  used  where  breeding  places  could 
not  be  dried  or  closed.  Streets  were  paved,  marshes  drained, 
patients  were  placed  in  screened  houses  where  mosquitoes 
could  not  reach  them.  There  was  a  rigorous  cleaning-up 
and  clearing  away  of  underbrush,  and  the  quarters  for 
the  workmen  and  officers  were  screened  to  prevent  mosquito 
bites.  As  a  consequence  yellow  fever  disappeared  and 
malaria  was  greatly  reduced.  In  fact,  the  canal  zone 
became  a  healthy,  cheerful  place,  even  for  white  men  and 
their  families.  There  was  no  fear  that  the  canal  could  not 
be  completed  because  of  dangerous  diseases  that  carried  ofE 
the  workmen. 

4.  The  construction  of  this  canal  involved  a  complex 
group  of  engineering  problems.  At  the  shortest  distance 
the  Isthmus  is  about  thirty-six  miles  across.  The  canal  is 
more  than  fifty  miles  in  total  length,  forty-one  feet  deep, 
and  two  hundred  feet  wide  at  the  bottom  in  the  narrowest 
cut.  The  middle  section,  which  is  the  greater  part  of  the 
canal,  thirty-one  and  one-halt  miles,  has  a  surface  eighty-five 
feet  above  sea  level. 

The  engineering  difficulties  may  be  briefly  stated  as 
•follows : 

(i)  It  was  necessary  to  cut  through  a  low  mountain  range, 
the  highest  part  of  which  is  more  than  three  hundred  feet 
above  sea  level.  For  about  nine  miles  the  canal  had  to  be 
blasted  through  solid  rock.  This  is  known  as  the  Culebra 
Cut,  and  more  than  eighty  million  cubic  yards  of  material, 
mostly  rock,  had  to  be  removed  and  carried  to  distant  places. 
A  considerable  portion  of  this  cut  was  completed  by  the  first 
Panama  Company  of  De  Lesseps.  In  this  part  of  the  canal 
thousands  of  men  were  kept  at  work.  The  drilling  and 
blasting  went  on  day  and  night,  and  the  different  levels  of 
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the  cut  were  laid  with  railway  tracks  upon  which  loaded 
trains  were  constantly  moving  to  carry  away  the  stone  and 
waste.  Many  steam  shovels  were  at  work  loading  the  dirt 
trains.  A  single  shovel  would  load  1,200  cubic  yards  of  this 
material  on  the  cars  in  a  day  of  eight  hours. 


SCENE  IN  CITY  OF  PANAMA 

Comer  of  Plaza,  one  of  the  attractive  features  of  that  capital 

At  the  dumping  grounds  a  patent  unloader  plowed  along 
the  platforms  of  the  cars  and  cleared  off  320  cubic  yards  from 
sixteen  cars  in  seven  minutes. 

At  Gorgona,  near  the  middle  of  the  canal,  were  located  the 
machine  shops,  where  the  engines,  cars,  steam  shovels,  and 
varied  machinery  used  in  building  the  canal  were  kept  in 


Geography 


183 


repair.  Some  of  the 
important  ma- 
chines used,  like 
the  unloader,  were 
invented  here. 

(2)  The  canal 
follows  the  valley 
of  a  tropical  river, 
the  Chagres,  about 
half-way  across  the 
Isthmus.  In  the 
rainy  season  this 
river  is  flooded 
with  the  deluge  of 
tropical  waters, 
and  in  the  dry  sea- 
son there  is  but 
little  water.  It 
was  proposed  to 
regulate  the  waters 
of  this  river  by 
building  near  its 
mouth  an  immense 
dam,  which  would 
pond  up  its  waters 
and  fill  the  valley, 
producing  a  large 
irregular  lake  of 
164  square  miles 
area.  This  dam  is 
about  six  thousand 
feet  long,  and  fills 
in  the  space  be- 
tween the  hills  at 
the    outlet   of   the 

valley.     The  valley  is  full  of  silt  and  offers  no  rock  foundation 
for  a  dam,  but  in  the  center  of  the  dam  is  built  a  solid  block 


THE   PANAMA   CANAL  ZONE 

With  the  exception  of  the  cities  of  Colon  and 
Panama,  under  control  of  the  United  States 
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of  concrete  resting 
on  piles  driven  be- 
low. The  dam  is 
about  2,000  feet 
broad  and  is  ca- 
pable of  resisting 
great  pressure.  The 
material  loaded  on 
trains  from  the 
Culebra  Cut  was 
used  to  build  this 
extensive  dam. 

The  water  above 
the  dam  stands  at 
a  level  of  eighty- 
five  feet  above  the 
sea  and  makes  the 
high-water  level  of 
the  canal,  and  ex- 
tends through  the 
Culebra  Cut  to  the 
locks  on  the  south 
or  Pacific  side. 
This  high  level  is 
the  main  part  of 
the  canal  and  is 
more  than  thirty 
miles  in  length.  A 
deep  channel,  five 
hundred  or  more 
feet  in  width  and 
forty-one  or  more 
feet  in  depth,  has 
been  provided 
through  the  lake, 
as  indicated  on  the  map.  There  are  many  curves  in  this  chan- 
nel but  they  are  gradual  and  suited  to  the  movement  ot  large 
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vessels.  Quite  a  number  of  streams  pour  their  waters  into 
this  lake  during  the  rainy  season.  In  order  to  avoid  excess 
of  waters  a  spillway  has  been  provided  at  the  great  dam  at 
Gatun.  But  the  lake  is  so  large  that  the  waters  are  spread 
out  over  a  very  large  area.  In  order  to  secure  a  surplus  of 
waters  for  the  dry  season  it  is  proposed  to  build  a  reservoir  in 
the  upper  valley  of  the  Chagres  River  where  the  floods  of  the 
rainy  season  can  be  stored,  at  a  higher  level  than  the  lake. 

(3)  At  each  end  of  this  high  level  are  located  the  double 
series  of  immense  locks  which  are  to  raise  the  large  ocean 
vessels  from  sea  level  to  the  eighty-five-feet  level  of  the 
upper  canal.  A  series  of  three  locks  is  required  to  make  this 
lift.  Each  lock  is  1,000  feet  in  length,  no  feet  wide,  enclosed 
with  solid  stone  walls,  and  is  supplied  with  a  pair  ot  huge 
gates  at  each  end.  A  second  series  of  locks  runs  parallel  to 
the  first  so  that  two  vessels  can  be  put  through  the  locks  in 
the  same  or  in  opposite  directions  at  the  same  time. 

On  the  Pacific  side  there  are  also  three  locks  which  either 
raise  or  lower  vessels  to  the  desired  level.  On  the  Pacific 
also  it  is  necessary  to  adapt  the  lowest  lock  to  a  difference  of 
twenty  feet  between  high  and  low  tide,  while  on  the  Caribbean 
side  there  is  but  slight  difference  produced  by  variation  in 
the  tides.  The  canal  follows  the  valley  of  a  small  river  on 
the  south  side  toward  the  Pacific. 

The  canal  has  at  all  points  a  depth  of  at  least  forty-one 
feet.  The  largest  vessel  now  built  requires,  fully  loaded,  but 
thirty-seven  feet.  These  locks  are  supposed  to  be  large 
enough  for  the  largest  vessels  likely  to  be  built. 

The  locks  at  Panama  are  larger  than  any  yet  built  in  tho 
great  canals  of  the  world.  It  requires  about  fifty  minutes  to 
pass  the  three  locks,  and  the  passage  of  a  vessel  through  the 
entire  canal  from  ocean  to  ocean  will  take  about  ten  hours. 

(4)  Neither  Panama  nor  Colon  has  harbors  large  and  deep 
enough  for  large  ocean-going  vessels,  and  these  must  be 
provided.  The  passageways  from  the  locks  to  the  ocean  on 
either  side  must  be  dredged  out  wide  and  deep  enough  to 
correspond  to  the  rest  of  the  canal.     The  heavy  winds  from 
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the  north  at  Colon  will  make  a  breakwater  or  some  harbor 
protection  necessary.  At  Panama  on  the  south  there  are  no 
storms,  and  no  special  protection  will  be  needed. 

The  government  of  the  United  States  claims  the  right  to 
build  such  fortifications  as  will  be  necessary  for  the  protection 
of  the  canal  and  locks  in  time  of  war. 

5.  In  constructing  the  canal  one  of  the  main  problems 
was  to  secure  a  sufficient  number  of  efficient  laborers.  The 
French  company  had  depended  mostly  upon  West  Indian 
negroes.  At  first  the  negroes  proved  unsatisfactory,  but 
when  they  were  better  fed  and  managed,  they  improved  in 
strength    and    industry.     About    twenty    thousand    negroes 


ON  THE  SUEZ  CANAL 

About  fifty  miles  from  Port  Said,  at  entrance  to  Lake  Timsah 

were  employed,  the  best  coming  from  Barbados  and  Jamaica. 
Later  European  white  laborers  were  also  secured,  Greek, 
Italian  and  Spanish.  The  Spanish  proved  the  most  satis- 
factory. About  6,000  European  laborers  were  employed,  and 
about  6,000  Americans,  mostly  skilled  workmen  and  officials. 
In  1908  there  were  enrolled  in  all  31,924  men  on  the  canal 
works  and  the  railroad.  As  soon  as  the  dangerous  tropical 
diseases  were  overcome  there  was  no  longer  serious  difficulty 
in  securing  a  sufficient  number  of  laborers  and  officials. 

The  general  management  and  execution  of  the  whole  plan  was 
directly  under  the  control  of  the  President  of  the  United  States, 
and  the  funds  were  furnished  by  congressional  appropriation. 
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6.  Colonel  Goethals'  lowest  estimate  of  cost  for  building  the 
canal  was  $250,000,000,  but  it  may  cost  double  this  amount. 
It  is  the  most  expensive  of  the  great  canals  of  the  world.  The 
cost  of  the  three  greatest  canals  was  as  follows:  Suez  Canal, 
$90,000,000;  Manchester  ship  canal,  $75,000,000;  Kiel 
Canal,  $40,000,000. 

The  six  other  ship  canals  cost:  Sault  St.  Marie,  $6,000,000 ; 
Canadian  Soo  Canal,  $4,000,000;  Amsterdam,  $10,000,000; 
Corinth,  $5,000,000;  Cronstadt,  $10,000,000;  Welland,  $24,- 
000,000.     Total  for  the  nine,  $264,000,000. 

The  Panama  Canal  will  cost  accordingly  more  than  the 
total  for  the  nine  great  ship  canals  of  the  world  previously 
built.  The  government  of  the  United  States  with  its  great 
credit  can  secure  money  at  a  very  low  rate,  two  per  cent,  and 
is  thus  able  to  carry  on  such  a  project,  which  a  private  com- 
pany could  hardly  undertake  with  success. 

7.  The  effects  upon  the  commerce  of  the  world  of  the  com- 
pletion and  free  use  of  the  Panama  Canal  have  been  much 
discussed. 

In  the  United  States  it  was  regarded  as  a  military  necessity. 
It  will  enable  the  United  States  to  transfer  its  fleets  of  war 
vessels  quickly  from  the  Atlantic  to  the  Pacific,  and  vice 
versa.  Otherwise  it  would  be  necessary  to  keep  two  strong 
fleets  of  war  vessels.  The  famous  voyage  of  the  battleship 
Oregon  from  the  Pacific  to  the  Atlantic  to  share  in  the  Spanish 
War  was  a  strong  object  lesson  for  the  Americans. 

But  for  the  world  in  general  the  importance  of  the  Panama 
Canal  is  its  shortening  of  sea  routes,  first  between  New  York 
and  other  Atlantic  cities  on  the  one  side,  and  the  west  coast 
of  America  and  South  America  on  the  other.  The  distance 
from  New  York  to  all  ports  of  the  west  coast  of  North  America 
is  reduced  by  8,415  miles.  The  lumber,  grain,  fish  and  wines 
of  the  west  coast  can  be  sent  by  ship  to  New  Orleans  and 
New  York  very  cheaply,  and  the  manufactures  of  the  eastern 
states  and  the  products  of  the  south  can  be  sent  to  the  west 
coast.  All  the  ports  of  the  west  coast  of  South  America  are, 
on  the  average,  5,000  miles  nearer  to  New  York  than  in  the  past. 
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The  products  of  the  Mississippi  Valley  via  New  Orleans 
may  be  easily  shipped  to  the  west  coast  of  North  America 
and  South  America,  and  to  China,  Japan  and  the  East  Indies. 

Europe  itself  is  brought  about  6,000  miles  nearer  to  the 
west  coast  of  North  America,  and  on  the  average  about 
2,600  nearer  to  the  Pacific  coast  of  South  America.     New 


THE   CANAL   SHORTENS  DISTANCES 

The  dark  lines  show  new  routes;  the  hght  Hnes,  former  channels  of 

trade 

York  and  all  the  cities  on  the  Atlantic  and  gulf  coasts  are 
brought  much  nearer  to  eastern  Asia,  the  East  Indies,  New 
Zealand  and  Australia. 

Transcontinental  traffic  on  the  railroads  of  the  United 
States  and  Canada  is  likely  to  be  strongly  affected.  The 
cheap  water  rates  between  the  east  and  west  coast  cities  will 
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much  reduce  the  rates  on  through  freight.  It  has  been  said 
therefore  that  the  great  railroads  of  the  United  States  ware 
not  anxious  to  see  the  completion  of  the  Panama  Canal. 

8.  The  Panama  Canal  is  free  to  all  nations  in  time  of 
peace,  and  the  rates  of  toll  for  passing  vessels  will  be  the  same 
for  all  nations.  It  has  been  said  on  this  account  that  England, 
Germany  and  other  European  nations  which  have  a  large 
merchant  fleet  will  derive  greater  advantage  from  the  canal 
than  the  United  States,  which  has  very  few  merchant  ships 
engaged  in  ocean  traffic.  Thus  far  oui  merchant  marine 
has  not  developed,  and  the  carrying  trade  even  for  American 
products  is  chiefly  on  foreign  built  and  owned  vessels. 

References  on  the  Panama  Canal.  Panama  and  the  Panama 
Canal.     Hall.     Newsom  Co. 

Panama  and  the  Canal  Today.     L.  C.  Page  and  Co. 

The  Panama  Canal  and  Its  Makers.  Cornish.  T.  Fisher  Unwin, 
London. 

Panama  Canal.     Bulletin  of  American  Geography  Society,  35-24. 


34.  Type  Study  on  ths  Erie  Canal 

Suggestions  as  to  Method 

(a)  At  the  beginning  of  the  study  of  the  Erie  Canal  make  very  plain 
the  purpose  of  building  the  canal  as  a  means  of  cheap  and  easy  trans- 
port of  goods  between  the  lake  regions  and  New  York  City. 

(6)  Two  or  three  kinds  of  maps  should  be  employed:  Sketches 
made  by  the  teacher  on  the  blackboard  to  show  simply  the  location  of 
the  canal  and  the  relation  of  the  lake  region  to  the  seacoast  and  Hud- 
son River.  Second,  large  wall  maps  which  show  the  same  thing  on 
a  larger  scale  with  reference  to  the  whole  country. 

(c)  Any  sketches  drawn  by  the  teacher  can  afterward  be  required 
from  the  pupils  on  paper  or  on  blackboard. 

{d)  At  the  close  of  the  description  of  the  building  of  the  Eric  Canal, 
make  a  somewhat  careful  map  of  the  canal,  showing  the  main  line  and 
the  branch  Imes  north  to  Lake  Ontario  and  south  to  the  Finger 
Lakes. 

{e)  Good  pictures  of  the  canal,  canal  boats  and  locks,  as  at  Lock- 
port,  are  needed. 

(/)  Study  the  common  folder  map  of  the  New  York  Central  Rail- 
road and  compare  with  the  line  of  the  Erie  Ca.nal. 
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(g)  In  comparing  the  Old  National  Road  with  the  canal,  make  a 
map  of  that  route  from  Baltimore  through  Washington  to  Wheeling 
and  on  to  St.  Louis.  Compare  its  length  and  mountainous  difficulties 
with  the  canal  route  through  central  New  York 

(A)  In  teaching  a  class,  follow  the  outline  of  topics  which  forms  the 
basis  of  the  treatment  and  make  each  topic  clear  and  full,  with  repro- 
ductions by  the  children,  before  passmg  to  the  next  topic. 

(i)  Make  definite  and  careful  comparisons  of  difterent  routes  and 
their  advantages  and  disadvantages. 

(/)  Have  the  children  drilled  upon  the  naming  and  location  of 
cities  and  rivers,  e.  g..  New  York,  Albany  and  Buffalo  for  the  canal; 
Philadelphia,  Harrisburg  and  Pittsburgh  for  the  Pennsylvania  line; 
Baltimore,  Washington  and  Wheeling  lor  the  National  Road. 

Outline  of  Topics 

1.  The  conditions  in  central  New  York  following  the  close 
of  the  Revolution. 

2.  Projects  for  building  the  canal  and  arguments  in  its 
favor. 

3.  Location  and  size  of  the  proposed  canal. 

4.  Construction  of  the  canal  and  its  difficulties. 

5.  Celebrations  at  the  completion. 

6.  Results. 

7.  Other  traffic  routes  across  the  Alleghanies  and  com- 
parison with  the  Erie  Canal.  The  Old  National  Road,  canals 
and  portage  road  in  Pennsylvania. 

8.  The  New  York  Central  Railroad. 

9.  Rebuilding  and  enlargement  ot  the  canal. 

10.  The  present  rebuilding  of  the  canal  on  a  larger  scale. 

11.  Summary  regarding  traffic  routes  between  the  east  and 
the  west. 

12.  Comparison  of  Erie  Canal  with  the  Illinois  and  Michi- 
gan canal  and  with  Ohio  canals  between  the  Ohio  and 
Lake  Erie. 

ERIE  CANAL 

I.  At  the  close  of  the  American  Revolution  there  was  a 
strong  drift  of  pioneer  settlers  to  the  Ohio  country  across 
the  mountains.     Even  during  the  war  and  before,  settlers 


Geography  191 

had  flocked  across  the  southern  Alleghanies  into  Tennessee 
and  Kentucky  and  had  helped  to  win  that  land  from  the 
Indians  and  British,  under  such  leaders  as  Sevier  and  Robertson 
of  Tennessee,  Boone  of  Kentucky,  and  George  Rogers  Clark. 

The  northwest  territory  by  the  treaty  with  England 
belonged  to  the  colonies,  and  it  was  a  very  rich  and  inviting 
land  for  settlement,  although  the  fierce  Indian  tribes  of  Ohio 
and  farther  west  made  life  for  the  earliest  settlers  very 
dangerous. 

Sullivan's  expedition  into  the  Iroquois  country  during  the 
Revolution  (1779)  had  broken  up  the  powerful  Indian  con- 
federacy which  for  two  centuries  or  more  had  controlled 
central  New  York. 

At  the  close  of  the  Revolution,  then,  white  settlers  were 
free  to  push  over  hills,  valleys,  lake  regions  and  swamps  of 
central  New  York  as  far  as  Lake  Erie. 

Along  this  line  from  Albany  to  Buffalo  were  to  be  laid  out 
the  roads  which  would  connect  the  east  and  the  west.  For 
along  this  route  alone  were  no  mountains  to  climb. 

An  old  Indian  trail  ran  from  the  Mohawk  westward 
through  this  fiat  country.  Now  pioneer  roads  began  to  be 
built,  and  as  the  early  settlers  had  supplies  of  wheat  and 
peltries  to  send  from  the  Genesee  country  to  New  York  and 
Philadelphia,  they  needed  cheap  and  easy  transport. 

For  a  time  their  easiest  road  to  market  was  by  way  of 
Lake  Ontario  and  the  St.  Lawrence  to  Montreal.  But  in  the 
spring  when  the  rivers  were  flooded  they  could  send  goods 
down  the  Susquehanna  to  Baltimore  and  Philadelphia.  The 
valley  of  the  Mohawk  was  also  used  for  shipment  of  goods 
partly  by  boat  and  partly  by  wagons  toward  New  York. 

After  the  Revolutionary  War  a  wagon  road  was  built  across 
the  country  from  Albany  to  Buffalo,  but  it  was  a  long  and 
tedious  haul  over  bad  roads,  through  woods  and  swamps,  so 
that  it  cost  about  $100  to  get  a  ton  of  wares  from  New 
York  to  Buffalo. 

2.  The  project  of  building  a  canal  from  Buffalo  to  Albany 
was  early  suggested.    Governor  Morris  argued  that  as  Lake  Erie 
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was  570  feet  higher  than  tide  water  at  Albany,  it  would  be 
possible  to  dig  a  channel  and  convey  a  stream  that  would 
carry  boats  directly  to  the  Hudson. 

DeWitt  Clinton,  afterward  governor,  was  an  enthusiastic 
advocate  of  such  a  canal,  and  he,  with  others,  had  surveys 
made  and  formed  plans.  But  the  undertaking  was  too 
difficult  and  expensive  for  private  individuals. 

Only  a  large  state  like  New  York  could  supply  the  money 
necessary  for  such  an  undertaking.  Finally  DeWitt  Clinton 
presented  the  matter  to  the  legislature  of  New  York  in  181 6. 
Some  of  his  arguments  were  as  follows  :  Such  a  canal 
would  greatly  cheapen  the  transport  of  goods  from  Buffalo 
to  New  York.  This  would  make  New  York  City  the  outlet 
for  goods  coming  from  the  lakes  and  the  Ohio  country,  and 
in  this  way  it  would  rapidly  grow  into  a  great  city. 

Again,  New  York  state  was  fortunate  in  having  the 
only  route  between  the  east  and  the  west  where  there  were 
no  mountains  to  climb,  as  in  Pennsylvania  and  other  states 
further  south.  It  was  the  only  place  where  a  canal  could 
be  built. 

The  shipment  of  goods  down  Lake  Ontario  and  the  St. 
Lawrence  would  only  injure  New  York  state,  and  besides, 
the  St.  Lawrence  was  blocked  with  ice  during  a  long 
winter. 

The  country  through  which  the  canal  would  pass  was  a 
rich  and  fruitful  region,  and  with  a  good  canal  for  shipment 
it  would  settle  up  rapidly  and  become  very  prosperous. 

The  canal  itself  could  be  easily  supplied  with  water  from 
Lake  Erie,  and  the  boating  along  the  canal  would  be  much 
safer,  being  free  from  the  winds  and  storms  which  prevail  on 
the  lakes  and  on  the  ocean. 

A  pair  of  horses  or  mules  could  haul  a  great  canal  boat 
loaded  with  goods  along  the  canal  at  the  rate  of  thirty  miles 
per  day,  and  that  would  be  very  rapid  compared  with  any 
other  kind  of  shipping.  After  much  discussion  these  argu- 
ments won  the  day,  and  the  legislature  voted  to  undertake 
the  construction  of  the  canal  at  state  expense. 
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3 .  The  canal  was  to  be  dug  along  the  Mohawk  Valley,  then 
across  New  York  north  of  the  Finger  Lakes,  not  far  south  of 
Lake  Ontario,  to  Buffalo. 

The  main  canal  was  divided  into  three  sections,  the 
western  part  from  Lake  Erie  to  the  Seneca  River,  the  middle 
from  Seneca  River  to  Rome  and  the  eastern  section  from 
Rome  to  the  Hudson  at  Albany;  in  all,  360  miles.  It  was 
to  be  tour  feet  deep,  forty  feet  wide  at  the  top  and  twenty- 
eight  feet  wide  at  the  bottom.  The  sloping  sides  were  to 
be  walled  with  stone. 

4.  The  first  contracts  for  digging  were  let  in  the  spring  of 
1 81 7.  The  farmers  along  the  route  had  been  engaged  to  do 
the  work,  at  first  with  spades  and  wheelbarrows,  but  this 
was  too  slow,  so  scrapers  were  invented  to  be  used  with  teams 
of  oxen.  This  made  the  work  go  much  faster.  Money  was 
scarce  among  the  farmers  and  they  were  glad  to  engage  in 
the  work  to  get  money  for  their  needs. 

A  number  of  serious  difficulties  hindered  the  progress  of 
the  work.  First  were  the  great  forests,  thick  and  tangled, 
just  west  of  Rome.  Trees  must  be  cut  down  and  stumps 
pulled.  The  ground  was  deeply  matted  with  roots.  A 
stump-puller  was  sent  from  England,  and  a  great  plow  with 
two  yoke  of  oxen  was  used  to  loosen  up  the  roots. 

In  some  places  the  canal  led  through  swamps,  and  hundreds 
of  men  were  sick  with  fever  and  ague.  Thus  for  a  while  near 
the  Seneca  River  the  work  almost  stopped.  Other  stretches 
of  the  canal  had  to  be  blasted  out  through  rock,  and  this 
was  slow  and  laborious. 

Important  rivers  like  the  Genesee  had  to  be  crossed,  and 
this  was  a  serious  problem.  Great  massive  stone  arches 
were  built  across  the  valleys  and  streams  and  stone  troughs 
or  aqueducts  were  built  upon  these  which  formed  a  part  of 
the  canal.  The  rivers  then  could  pass  under  these  arches. 
Stone  had  to  be  hauled  for  building  these  arches  and  aqueducts. 

The  canal  had  to  be  built  at  several  levels,  on  account  of 
the  hilly  and  sloping  nature  of  the  land  in  places,  and  had  to 
pass  from  one  level  to  another,  say  ten  feet  higher  or  lower. 
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At  these  places  stone  locks  had  to  be  built,  with  double  gates 
at  each  end,  and  constructed  long  and  wide  enough  to  let 
boats  pass  into  them  so  as  to  be  raised  or  lowered  as  the 
water  was  let  in  or  out. 

Work  was  going  on  in  all  these  sections  at  the  same  time. 
As  fast  as  any  considerable  part  of  the  canal  was  completed, 
the  water  was  let  in,  canal  boats  were  built  and  goods  shipped. 
The  charges  on  these  shipments  or  toll  counted  up  rapidly  to  a 
large  sum  and  people  began  to  see  that  the  canal,  when 
finished,  would  be  very  profitable. 

5    At  last  the  canal  in  all  its  parts  was  completed  in  1825, 
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being  365  miles  long,  having  seventy-two  locks  and  many 
stone  aqueducts.  It  crosses  the  Mohawk  River  twice.  Its 
entire  cost  was  $7,600,000. 

Of  course  the  completion  of  the  canal  was  celebrated  in 
Buffalo  and  New  York  and  at  all  the  towns  and  cities  between. 
As  Governor  Clinton  and  a  party  of  distinguished  guests  en- 
tered the  canal  at  Buffalo  in  boats  to  travel  to  New  York,  a  can- 
non was  fired  off ,  and  this  shot  was  followed  by  a  series  of  cannon 
distributed  along  the  whole  route  within  hearing  distance 
of  each  other.  In  this  way  the  news  was  telegraphed  to 
New  York.  All  along  the  route  they  were  received  with 
speeches,  feasts  and  jollification,  and  at  New  York,  two  kegs 
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of  water  from  Lake  Erie  were  poured  into  the  New  York  bay- 
to  signify  the  union  of  the  lakes  with  the  ocean.  It  was 
really  a  great  event  in  American  history,  as  the  products  of 
the  west  could  find  easy  transport  to  New  York  and  to  Eurooe 
by  water. 

6.  Important  results  quickly  followed  the  completion  of 
the  canal.  The  whole  farming  country  for  miles  back  on 
both  sides  of  the  canal  quickly  grew  into  a  rich  productive 
region.  All  along  the  canal  cities  sprang  up  which  in  time 
have  grown  into  large  and  populous  centers  of  manufacturing. 
Nearly  all  of  the  large  cities  of  New  York  state  are  located 
on  or  near  this  canal  and  the  Hudson.  Smaller  canals  were 
built  south  and  north  of  the  Erie  connecting  it  with  the  lakes, 
and  greatly  increasing  the  trade.  The  success  of  the  Erie 
Canal  was  greater  than  even  its  friends  had  expected.  The 
tolls  from  1825  to  1834  amounted  to  eight  and  a  half  millions, 
more  than  the  original  cost. 

From  the  Ohio  country  and  from  all  the  Great  Lakes 
region  products  began  to  flow  in  toward  Buffalo  and  along 
the  canal  to  Albany  and  New  York.  The  eastern  people 
desiring  to  move  west  found  it  easy  to  transport  their  family 
goods  by  the  canal  and  lakes  to  Cleveland,  Detroit  and 
Chicago  and  to  move  out  to  farms  in  Illinois,  Indiana,  Michi- 
gan, etc. 

From  the  opening  of  the  Erie  Canal  New  York  City  began  to 
grow  and  soon  outdistanced  all  other  cities  in  the  United  States 
in  wealth  and  population.  For  some  thirty  years  this  canal 
was  the  chief  highway  of  traffic  for  heavy  goods  between  the 
east  and  the  west.  It  was  also  the  chief  mode  of  travel  for 
people  and  families  going  between  the  east  and  the  west. 
During  this  period  the  tolls  on  the  canal  brought  in  a  large 
revenue  to  the  state. 

7.  Cities,  like  Philadelphia  and  Baltimore,  on  the  eastern 
seaboard,  were  very  anxious  to  share  in  the  rich  commerce  of 
the  west.  Even  before  the  building  of  the  Erie  Canal  the 
government  of  the  United  States  had  constructed  the  Old 
National  Road   from  Cumberland    on  the   Potomac,  across 
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the  mountains  and  through  southwestern  Pennsylvania  to 
Wheehng  on  the  Ohio.  This  road  was  afterward  completed 
across  Ohio,  Indiana  and  Illinois  to  St.  Louis  and  cost  the 
government  about  $7,000,000,  not  much  less  than  the  Erie 
Canal. 

It  was  a  well-built  stone  road  as  far  as  Wheeling,  with  massive 
stone  bridges,  and  to  this  day  is  a  good,  solid  highway.  For 
many  years  it  was  thronged  with  wagons  and  emigrants  and 
their  stock  and  goods  moving  to  the  west,  into  the  Ohio 
Valley.  The  old  hostelries  along  the  road  are  yet  fine  old 
landmarks  of  the  day  when  Henry  Clay  and  Abraham  Lincoln 
traveled  over  this  road  by  coach  to  Washington. 

Philadelphia  sought  to  reach  the  west  by  still  another 
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route.  Canals  were  built  by  the  state  along  the  Susquehanna 
and  up  the  Juniata  to  the  edge  of  the  mountain  ridge  between 
Johnstown  and  Altoona.  It  was  intended  to  carry  the  canal 
through  this  mountain  barrier  by  a  tunnel.  Another  canal 
connected  Johnstown  with  the  Allegheny  River  and  Pitts- 
burgh. But  the  tunneling  of  the  mountain  proved  too 
difficult,  and  a  portage  railroad  was  built  to  connect  the  two 
canals,  at  state  expense.  Another  railroad  was  built  by  the 
state  of  Pennsylvania  from  Philadelphia  to  the  Susquehanna, 
and  thus  Philadelphia  was  connected  from  tidewater  on  the 
Delaware  with  the  Ohio  at  Pittsburgh.  This  became  a  great 
route  of  trafhc  between  the  Ohio  country  and  Philadelphia. 
During  this  early  period  we  find  these  three  great  routes 
competing  for  the  traffic  of  the  west.     All  of  them  were  very 
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important  in  the  development  of  the  west  and  in  bringing 
about  an  easier  interchange  of  products  between  the  east  and 
the  west. 

8.  Between  1840  and  1850  railroads  were  projected  and 
built  across  the  Alleghanies  to  assist  in  handling  the  immense 
traffic  that  had  grown  ap  and  to  bring  about  a  much  quicker 
transit  of  goods  and  pe;.S(  ns  over  long  distances.  It  was  only 
gradually  and  slowly  that  engineers  and  capitalists  learned 
how  to  build  and  manage  railroads.  At  first  they  were  very 
crude  and  clumsy.     Instead  of  engines  they  used  horses  and 
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MAP  OF  ERIE  CANAL  AND  NEW  YORK  CENTRAL  RAILROAD 

Note  how  the  railway  parallels  the  canal 

mules  to  draw  the  cars  and  there  were  no  cross  ties  connecting 
the  two  rails.  There  were  no  stations  or  freight  houses,  no 
regular  times  for  tiams  to  start,  no  headlights,  no  sleeping 
cars,  no  telegraph. 

The  New  York  Central  Railroad  was  built  parallel  to  the 
Erie  Canal  between  Albany  and  Buffalo  and  on  down  the 
Hudson  to  New  York.  When  this  railroad  connection  was 
completed,  goods  and  persons  could  be  transported  much 
more  rapidly,  and  a  large  share  of  the  trade  was  transferred 
to  the  railroad.     But  so  great  was  the  volume  of  trade  that 
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both  canal  and  railroad  were  kept  busy.  Freight  rates  on 
the  canal  were  so  much  cheaper  for  heavy  produce  that  for 
grain  and  farm  products  it  was  much  better  to  use  the  canal. 
The  cheap  rates  on  the  canal  kept  down  the  railroad  rates. 

9.  In  the  early  years  the  canal  was  so  successful  that 
people  began  talking  of  enlarging  it.  By  making  it  deeper 
and  wider,  larger  canal  boats  could  be  used  and  transport 
would  be  cheaper. 

In  1835  it  was  decided  to  enlarge  the  canal,  making  it 
seventy  feet  wide  at  the  top  and  seven  feet  deep,  and  at  the 
same  time  larger  double  locks  were  to  be  constructed.  This 
was  a  costly  undertaking,  and  its  working  out  was  not  com- 
pleted until  1862.  This  great  improvement  cost  fifteen 
millions  of  dollars,  just  twice  the  original  cost  of  the  canal. 

The  competition  between  the  canal  owned  by  the  state 
and  the  railroads  owned  by  private  corporations  continued. 
The  New  York  Central  built  double  tracks  across  the  state 
and  later  what  amounts  to  four  tracks,  so  vast  was  the  volume 
of  business  with  the  west.  Other  railroads  across  New  York 
to  Buffalo,  as  the  Lehigh  and  Lackawanna,  were  built,  and 
there  was  plenty  of  freight  for  all. 

10.  Finally  to  enable  the  Erie  Canal  to  compete  better 
with  the  railroads  for  the  western  trade,  a  second  and  much 
greater  rebuilding  and  enlargement  of  the  canal  was  talked 
aboat.  The  great  railroad  systems  must  not  be  allowed  to 
gain  a  monopoly  of  trade  and  fix  freight  rates. 

There  was  a  hot  political  campaign  in  New  York  state 
while  Roosevelt  was  governor  and  at  the  end  it  was  decided 
by  a  large  majority  of  the  voters  of  the  state  to  spend  one 
hundred  one  million  dollars  enlarging  the  Erie  Canal.  This 
leally  meant  the  building  of  a  new  and  much  larger  canal. 

The  course  of  the  canal  was  considerably  changed;  the 
Mohawk  River  was  to  be  deepened  and  canalized  and  pools 
formed  by  means  of  locks.  The  canal  is  to  be  125  feet  wide 
at  the  top,  twelve  feet  deep,  and  be  able  to  float  barges  carrying 
1,000  tons  of  freight.  Great  locks  are  to  be  built,  large 
enough  to  pass  two  of  these  barges  at  once.     This  improve- 


Geography  199 

ment  has  now  been  in  progress  for  about  ten  years  and  when 
completed  will  make  the  Erie  Canal  one  of  the  greatest  canals 
in  the  world  and  will  not  only  furnish  a  cheap  transport  of 
western  products  by  water  to  the  seaboard,  but  will  compel 
the  railroads  to  lower  their  rates. 

11.  A  comparison  of  the  road-building  and  canal-building 
across  Pennsylvania  to  connect  with  Pittsburgh  and  Wheeling 
and  across  New  York  to  connect  with  Buffalo  will  make  it 
plain  that  the  people  of  the  United  »States  have  spent  vast 
sums  of  money  in  the  effort  to  bring  about  easy  and  rapid 
communication  and  transport  between  the  Ohio  and  lake 
states  on  the  one  side  and  the  Atlantic  seaboard  cities  on  the 
other.  The  great  traffic  routes  in  the  United  States  have 
been  built  from  east  to  west,  often  across  the  mountains,  not 
north  and  south  parallel  with  the  mountains. 

12.  Just  as  m  the  east  canals  were  built  across  New  York 
to  connect  with  the  western  lakes,  so  in  Illinois  a  canal  was 
constructed  later,  1848,  from  Chicago  on  Lake  Michigan 
down  the  Illinois  River  so  as  to  unite  the  Mississippi  River 
and  the  lakes.  Several  such  canals  were  also  built  across 
Ohio  to  connect  Lake  Erie  with  the  Ohio,  and  across  Indiana 
to  the  Wabash. 

In  recent  years  a  strong  effort  has  been  made  in  Illinios 
to  build  a  much  greater  canal  from  Chicago  and  down  the 
Illinois,  so  as  to  secure  great  barge  traffic  between  Chicago 
and  the  Gulf,  also  irom  Pittsburgh  and  from  St.  Paul  down 
to  the  Gult.  But  while  the  United  States  government  has 
spent  large  sums  in  the  improvement  of  navigation  on  the 
Ohio  and  along  the  Mississippi,  these  larger  schemes  have 
not  yet  taken  effect. 

References  on  the  Erie  Canal.  Days  and  Deeds.  Stone  and 
Fickett.     D.  C.  Heath. 

Front  Trail  lo  Railway.     Brigham.     Ginn  &  Co. 

Stories  of  New  York.     Lovering.     Educational  Publishing  Co. 

Story  of  the  Great  Republic.     Guerber.     American  Book  Co. 

Geography  of  Commerce.     Trotter.     .Maemillan  Co. 

Supplementary  Geography  of  New  York.  Tarr  &  McMurry.  Mae- 
millan Co. 
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Brief  History  of  the  Empire  State.     Hendrick.     C.  W.  Bardeen. 
Builders  of  Our  Country.     Book  2.     Southworth.     Appletons. 
Larger  Types  of  American  Geography.     McMurry.    Macmillan  Co. 


35.  Type  Study  on  Voyage  from  New  York  to  Hamburg 

Suggestions  as  to  Method 

(a)  A  number  of  larger  and  smaller  maps  are  needed  to  trace  out 
this  journey,  e.  g.,  a  detailed  map  of  New  York  Harbor;  a  large  map 
showing  America,  Europe  and  the  Atlantic.  On  this  or  on  the  black- 
board mark  out  the  course  of  a  steamer  bound  from  New  York  to 
Hamburg.  A  detailed  map  of  the  southern  coast  of  England  and  of 
the  Elbe  ^rom  its  mouth  to  Hamburg;  also  a  large  map  showing 
Hamburg  harbor. 

(b)  From  the  office  of  ^ome  steamship  company  get  pictures  and 
diagrams  of  an  ocean  liner,  showing  the  arrangement  of  dining-rooms, 
staterooms  and  decks. 

(6)  In  comparing  the  different  routes  of  steamers  plying  between 
New  York  and  different  parts  of  Europe,  study  some  good  commercial 
map  showing  the  chief  routes  of  ocean  ship  lines. 

(ri)  Notice  that  the  ports  of  the  Baltic  send  the  Germans  and 
northern  emigrants  to  the  United  States,  while  the  ports  of  the  Medi- 
terranean send  Italians,  Greeks,  etc. 

{e)  Observe  on  the  maps  that  the  European  states  lie  farther 
north  than  our  states.  Hamburg,  for  example,  is  as  far  north  as  the 
Hudson  Bay. 

(/)  Work  out  the  topics  as  numbered  one  at  a  time  and  master 
them. 

(g)  Such  a  story  with  the  outlines  of  topics  forms  a  good  basis  for 
written  language  lessons. 

Outline  of  Topics 

1.  The  ship  and  the  line  of  the  Lloyds. 

2.  Getting  out  of  New  York  harbor. 

3-.  First  sight  of  the  ocean,  and  seasickness. 

4.  Northeast  course  across  the  Banks. 

5.  In  mid-ocean.     Storms. 

6.  The  Scilly  Islands. 

7.  Land's  End  and  signal  station.    Cornwall. 
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8.  Along  the  English  coast.  Plymouth;  Beechy  Head; 
Southampton;  the  Chalk  Cliffs;  Albion;  Dover;  France; 
the  Channel. 

9.  The  German  Ocean;  Heligoland;  the  Elbe. 

10.  Forts  at  the  mouth  of  the  Elbe, 

11.  The  harbor  of  Hamburg;  emigration  from  Germany. 

12.  Other  routes  to  Europe;  New  York  via  Gibraltar  to 
Naples;  New  York  to  Glasgow;  Montreal  to  Liverpool;  New 
York  to  Charleston  and  Jacksonville;  San  Francisco  to 
Yokohama,  etc. 

A  STEAMBOAT  VOYAGE   FROM  NEW  YORK  TO  HAMBURG 

1.  One's  first  steamship  voyage  across  the  Atlantic  is  full 
of  new  and  unexpected  sights. 

The  docks  of  the  large  and  commodious  German  steamers 
of  the  North  German  Lloyd  Line  are  along  the  west  bank  of 
the  Hudson  in  Hoboken.  Here  lies  the  huge  iron  hull  of 
the  steamship  whose  powerful  engines  are  to  carry  us  steadily 
through  storm  and  calm  across  the  Atlantic. 

Our  trunks  having  been  sent  on  board  we  march  up  the 
gangway  across  the  side  of  the  ship  and  land  on  the  deck, 
where  hundreds  of  passengers  and  their  friends  are  saying 
good-bye.  If  we  have  taken  a  first-class  passage,  our  large, 
comfortable  stateroom  is  soon  found  and  our  parcels  are 
stowed  away.  A  stateroom,  however,  is  not  large  as  com- 
pared with  our  bedroom  at  home.  If  we  prefer  a  second- 
class  passage,  which  is  very  comfortable  on  German  vessels, 
the  stateroom  will  be  still  smaller,  somewhat  plain,  and  with 
two  bunks,  one  just  above  the  other. 

2.  Finally  we  feel  the  vessel  moving,  and  we  hasten  up 
the  f^tairs  on  deck  to  see  the  sights  of  the  harbor,  and  of 
the  great  bay  through  which  we  move  southward  toward  the 
Narrows,  or  entrance  to  the  ocean.  As  our  vessel  swings 
round  with  its  prow  to  the  south,  one  must  be  alert  to  catch 
all  the  remarkable  sights  v/hich  pass  in  review.  To  the  left 
is  lower  New  York  with  its  clusters  of  towering  sky-scrapers. 
On  the  right  are  Jersey  City  and  Hoboken.     The  shores  on 
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both  sides  of  the  Hudson  are  lined  with  docks  where  ships 
from  many  lands  He  at  anchor.  The  great,  bulky  ferryboats 
which  move  rapidly  back  and  forth  across  the  Hudson, 
carrying  thousands  of  passengers  hourly  between  New  Yprk 
and  the  Jersey  shore,  are  seen  crossing  our  path.  A  small 
steam  tug  is  drawing  a  whole  cluster  of  canal  boats  down 
stream.  The  smaller  wooden  sail  vessels  and  schooners  move 
up  and  down  the  river.  To  the  right  comes  into  view  the 
towering  Statue  of  Liberty,  and  on  the  left  are  Castle  Garden 
and  Governor's  Island,  an  old-fashioned  stone  fortress.  Look- 
ing back  and  up  the  East  River  we  see  the  mighty  span  of 
the  Brooklyn  bridge,  and  Brooklyn  itself,  a  vast  city  with 
docks,  shipping  and  warehouses. 

As  our  steamer  moves  down  the  bay,  an  in-coming  ocean 
liner  from  Hamburg,  with  decks  crowded  with  passengers  and 
immigrants  from  foreign  lands,  passes  us.  The  people  are 
looking  with  eager  faces  for  the  first  time  upon  the  new  land 
where  they  have  come  to  seek  a  better  fortune. 

Approaching  the  Narrows,  with  Staten  Island  on  the  west 
and  Long  Island  on  the  east,  we  pass  under  the  guns  of  two 
frowning  forts.  This  narrow  entrance  to  the  harbor  and 
vast  wealth  of  New  York  is  protected  on  both  sides  by  heavy 
defenses.  Moving  out  into  the  spacious  outer  harbor  we  look 
south  to  the  low,  flat  shore  of  Sandy  Hook,  where  stands  a 
lighthouse  to  throw  its  bright  illumination  in  all  directions 
for  the  guidance  of  ships.  This  broad  entrance  way  has  been 
dredged  out  forty  feet  deep  and  about  2,000  feet  wide,  so 
that  the  largest  ocean  vessels  can  enter  easily  and  safely. 

3.  And  now  we  catch  a  glimpse  of  the  far-stretching  ocean, 
with  its  blue  waves  tossed  into  whitecaps.  The  salt  breeze 
plays  across  the  deck,  and  one  begins  to  feel  that  enlarge- 
ment of  mind  that  comes  with  the  view  of  vast  things.  On 
our  left  is  the  south  shore  of  Long  Island  with  the  famous 
amusement  resorts  of  Rockaway  Beach  and  Coney  Island. 

Our  ship  begins  to  respond  to  the  swell  of  the  ocean,  and 
we  wonder  how  long  it  will  be  before  we  shall  know  what  it 
is  to  be  seasick.     It  is  dinner  time  and  we  go  down  the  fine 
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staircase  to  the  large,  sumptuous  dining-room  which  is  fur- 
nished as  well  as  the  best  hotels  on  land.  After  dinner  we 
come  on  deck,  the  lights  along  the  shore  fade  away  in  the 
distance,  our  ship  goes  plowing  its  way  out  into  the  ocean, 
and  we  are  now  abroad  upon  the  Atlantic. 

A  feeling  of  unrest  comes  on,  the  first  sign  of  seasickness, 
and  we  are  fortunate  if  we  can  lie  down  in  our  bunk  in  the 
stateroom  and  by  keeping  quiet  remain  comfortable.  Sea- 
sickness is  a  most  miserable  feeling  of  nausea  and  unrest, 
and  may  last  for  two  or  three  days.  If  the  weather  is  bad 
and  a  person  has  a  weak  stomach,  it  may  last  the  whole 
voyage. 

4.  Our  ship  moves  toward  the  northeast,  far  out  of  sight 
of  land,  and  comes  in  a  day  or  two  to  the  fog  banks  of  New- 
foundland. "When  the  steamer  enters  one  of  these  fogs  its 
engines  slow  up  to  half  speed  both  night  and  day.  At  short 
intervals  the  whistle  blows  the  fog  horn  to  warn  approach- 
ing \essels,  so  as  to  avoid  collisions.  A  friend  of  ours  was 
on  a  vessel  bound  for  England,  which  was  going  at  full  speed 
through  the  fog  (contrary  to  orders),  when  an  iceberg  loomed 
up  directly  in  front.  The  snip  was  going  at  such  a  speed 
that  it  could  not  stop  and  crashed  into  the  solid  ice,  sniash- 
ing  in  the  prow  and  disabling  the  ship. 

It  is  along  the  cold,  foggy  banks  of  Newfoundland  that 
the  cod-fishing  schooners  remain  for  weeks  and  months, 
filling  their  holds  with  the  catch  of  cod  so  numerous  in  these 
shallow  waters.  One  of  the  dangers  of  the  cod-hshers'  life 
is  that  of  being  run  down  and  disabled  by  an  ocean  steamer 
in  the  fogs,  for  these  banks  lie  in  the  Ime  of  American  vessels 
bound  for  the  ports  of  northern  Europe.  Kipling's  story  of 
Captains  Courageous  illustrates  the  dangers  of  fishermen's 
lives  on  the  Banks. 

5.  Sailing  beyond  the  Newfoundland  coast  our  vessel 
approaches  mid-ocean.  Here  we  feel  the  heavy,  regular 
swell  of  the  sea.  During  this  part  of  the  voyage  but  few 
ships  are  seen,  while  in  the  earher  part  of  the  journey  several 
may  be  in  sight  at  the  same  time.     It  is  better,  if  storms 
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must  come,  to  experience  them  in  mid-ocean  where  land  is 
far  away.  But  in  heavy  storms  the  doors  and  hatchways 
are  clpsely  shut  down.  At  the  storm's  height,  the  seas  roll 
over  the  deck  of  the  vessel  with  a  great  rush  of  waters.  We 
lay  in  our  berths  two  whole  days  and  nights  waiting  for  the 
storm  to  subside. 

At  meal  time,  when  we  sit  down  at  the  dining-room  table, 
the  swaying  and  pitching  of  the  ship  sets  the  dishes  ratthng. 
In  fact  they  must  be  stuck  into  httle  pigeon  holes,  where 
they  cannot  fall  out.  A  plate  of  soup  is  apt  to  flow  in  any 
direction. 

When  the  waves  abate  so  that  we  can  mount  the  deck 
we  stand  at  the  ship's  rail  and  look  out  on  the  heaving  waste 
of  waters.  Especially  if  one  is  a  little  seasick,  it  is  a  dismal 
sight.  But  the  storm  slowly  quiets  down,  the  sun  reappears, 
and  the  wide  expanse  of  ocean  becomes  peaceful.  But  in 
mid-ocean  the  sea  seldom  is  perfectly  calm.  It  generally  has 
a  quiet  swell  and  movement. 

6.  One  morning  at  early  daybreak,  having  come  early  on 
deck,  we  looked  out  to  the  left,  and  there,  at  the  surface  of 
the  qcean,  lay  a  cluster  of  rocky  islets.  They  are  the  first 
sentinels  to  suggest  the  continent  of  Europe.  These  islands, 
situated  in  an  ocean  swept  by  warm  currents,  have  a  mild, 
moist  climate  and  cultivate  early  vegetables  for  the  London 
market.  On  this  group,  known  as  the  Scilly  Islands,  Ben- 
jamin Franklin  describes  how  his  sailing  vessel  was  well- 
nigh  wrecked,  and  how  the  frightened  sailors  fell  to  their 
prayers  and  made  vows  for  their  safety.  Franklin  remarked 
dryly  that  if  he  were  to  make  any  vow  it  would  be  to  build 
a  lighthouse  there  to  protect  and  warn  future  sailors.  As 
we  approach  the  English  channel  numerous  ships  come  into 
sight. 

7.  As  the  rocky  point  of  Land's  End  slowly  rises  into 
view,  we  strain  our  eyes  to  catch  the  first  glimpse  of  England. 
The  ship  steams  slowly  along  the  steep,  rocky  shore  not 
more  than  a  mile  away,  and  we  notice  upon  the  steep  shore 
the  signal   station   whence  the  news  was   flashed  back  to 
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America  that  our  ship  had  safely  arrived.  As  our  ship  moves 
along  this  southern  shore  of  England,  the  mountains  of  Corn- 
wall are  seen  a  dozen  or  more  miles  away  in  the  background, 
and  as  the  land  slopes  upward  toward  the  foot  of  the  moun- 
tains we  can  distinctly  see  each  small  field,  meadow,  or 
cultivated  patch,  and  the  clean-cut  hedgerows  separating 
them.  It  is  a  most  charming  picture  of  rural  England,  with 
its  clusters  of  trees  and  hamlets  and  fields,  as  distinctly  traced 
as  on  a  map,  but  clothed  in  all  the  green  and  yellow  and 
gray  of  a  fall  landscape. 

8.  The  coast  makes  a  great  bend  inward  to  the  north, 


Newfoundland  Southampto^ 


STEAMSHIP   ROUTE    FROM   NEW   YORK  TO  HAMBURG 

and  we  seem  to  see  miles  away  where  Plymouth  lies,  where 
the  Puritans  in  the  Mayflower  said  their  last  farewell  to 
England. 

Our  ship  moves  all  day  along  this  changing  and  interest- 
ing coast.  At  Beechy  Head,  a  bold  forest-covered  prom- 
ontory, we  see  one  of  the  spots  where  lookouts  were  placed 
to  give  notice  inland  by  signal  fires  of  the  approach  of  the 
Spanish  Armada. 

Our  ship  runs  in  between  the  Isle  of  AVight  and  the  main- 
land and  passes  up  to  the  outer  harbor  of  Southampton. 
A  small  vessel  comes  out  to  meet  us  and  receives  a  few 
passengers  from  our  ship  who  are  en  route  for  London.  Many 
American  vessels  unload  supplies  of  fresh  meat  at  South- 
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ampton  for  the  London  market.  This  saves  the  long  delay 
of  shipping  around  the  east  coast  of  England  and  up  the 
Thames. 

As  our  ship  passes  farther  along  the  Isle  of  Wight  we 
have  a  fine  view  of  the  park-like  grounds  and  forests  which 
surround  Osboume  House,  one  of  the  palaces  in  which  Queen 
Victoria  lived  much,  and  which  belongs  to  the  royal  family. 

Before  reaching  Dover  we  pass  the  long  line  of  steep  chalk 
cliffs  which  gave  England,  in  its  distant  past,  the  name  of 
Albion. 

At  Dover  we  sail  close  to  the  town,  which  lies  near  the 
water's  edge.  At  the  foot  of  the  near-by  bluffs,  and  just 
back  of  the  town,  on  a  high  promontory  overlooking  the 
sea,  stands  an  old  castle  with  heavy  walls  and  battlements. 
If  the  day  is  clear  we  can  dimly  see,  far  away  to  the  south, 
the  low-lying  coast  of  France.  For  this  is  the  narrowest 
part  of  the  channel  where  travelers  cross  over  to  France. 

9.  Coming  out  of  the  English  Channel  we  find  ourselves 
passing  through  the  North  Sea  or  German  Ocean.  The 
water  is  very  quiet  and  smooth  and  there  is  no  ocean  swell 
as  on  the  Atlantic.  We  pass  one  lone-lying  island,  standing 
out  steep  and  rugged  in  the  German  Ocean,  Heligoland,  a 
possession  of  Germany.  Its  shores  show  almost  no  breaks, 
but  steep  banks. 

The  North  Sea  is  shallow,  and  is,  hke  the  banks  of  New- 
foundland, frequented  by  fleets  of  fishing  schooners. 

ID.  As  we  approach  the  mouth  of  the  Elbe  we  notice,  just 
at  the  entrance,  the  heavy  mounds  and  fortresses  of  Cux 
Haven.  In  time  of  war  this  would  be  a  dangerous  place  for 
foreign  ships  to  enter.  These  forts  protect  the  passage  that 
leads  to  the  largest  seaport  in  Germany,  Hamburg. 

II.  For  sixty  miles  our  ocean  steamer  pushed  her  prow 
up  this  deep,  broad  river  which  has  been  made  navigable 
for  the  largest  merchant  ships  and  war  vessels.  It  was  rain- 
ing as  we  pushed  up  the  stream,  but  we  saw  the  banks  hned 
with  groves  and  lawns  and  park-like  grounds. 
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In  approaching  the  city  by  way  of  the  river  we  saw  ahead 
of  us  a  forest  of  masts.  It  seemed  as  if  all  the  ships  had 
flocked  together  to  one  place.  The  river  here  is  very  broad 
and  has  a  cluster  of  islands,  and  extensive  inner  harbors 
and  docks  have  been  constructed.  Forty  million  dollars  were 
spent  at  one  time  in  improving  the  docks  and  machinery 
for  handling  goods  at  Hamburg.  We  could  see  ships  here 
from  all  parts  of  the  world,  flying  the  flags  of  many  nations, 
for  Germany  has  developed  an  extensive  trade  with  America, 
with  Africa,  with  South  America  and  with  Asia    as  well  as 


A  VIEW  IN  THE  CITY  OF  HAMBURG 

with  the  coast  of  Europe.  This  is  the  port  from  which  a 
vast  number  of  German  and  other  emigrants  from  Hungary, 
Poland  and  other  lands  have  sailed  for  America. 

A  slow-going  packet  ship  from  New  York  to  Hamburg 
requires  seventeen  days  to  make  the  journey.  The  last 
modem  steamers  make  the  journey  in  about  half  that  time. 

12.  There  are  several  important  lines  of  steamers  that 
ply  between  New  York  and  Liverpool  and  follow  about  the 
same  course  across  the  Atlantic.  But  instead  of  passing  ihe 
English  Channel  they  go  north  into  the  Irish  Sea  and  land 
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their  passengers  at  the  floating  docks  of  Liverpool.  These 
docks  rise  and  tall  with  the  tide,  which  goes  as  high  as  thirty- 
feet  and  more  twice  a  day.  Liverpool  is  about  as  important 
a  shipping  point  as  Hamburg.  Ships  from  the  Enghsh 
possessions  and  from  other  regions  find  their  way  to  Liver- 
pool and  London. 

Still  another  common  route  for  ocean  travelers  is  from 
New  York  around  the  north  of  Ireland  to  Glasgow.  These 
vessels  sail  up  the  Clyde  River  to  the  large  docks  of  Glas- 
gow just  as  we  went  up  the  Elbe  to  Hamburg.  Along  the 
Clyde  are  the  greatest  ship-building  yards  of  the  world,  and 
the  frames  of  many  huge  steel  ships  can  be  seen  along  the 
shore  hke  so  many  mighty  skeletons.  Many  Americans  love 
to  spend  a  summer  among  the  lakes  and  mountains,  the  old 
castles  and  famous  historic  cities  of  Scotland. 

Another  route  that  many  Americans  take  to  Europe  leads 
from  New  York  across  the  Atlantic  farther  south  through 
warmer  seas,  to  the  Canary  Islands  and  then  through  the 
Straits  of  Gibraltar  and  across  the  western  Mediterranean  Sea 
to  Naples  in  Italy.  Naples  is  the  great  seaport  of  Italy. 
Many  thousands  of  Italian  emigrants  take  ship  at  Naples 
for  the  voyage  to  New  York  and  New  Orleans.  Americans 
sailing  to  this  port  visit  Naples  and  Vesuvius,  Rome,  Florence 
and  Venice  and  then  travel  across  the  Alps  to  Switzerland 
and  Germany. 

References.     Advertisements  of  steamship  companies. 

Baedeker's  Guides  to  England,  Garmany  and  other  European 
countries. 

Larger  Types  of  American  Geography.  Topic  on  New  York  City. 
McMurry.     Macmillan  Co. 


36.  Type  Study  on  Yellowstone  Park 

Suggestions  as  to  Method 

(a)  This  is  a  topic  which  requires  great  variety  of  pictorial  illus- 
tration, including  scenes  in  color.  The  books  and  advertisements  of 
this  region  of  wonders  are  well  supplied  with  graphic  views.    Stereo- 


210  Public  ScJwol  MetJwds 

graphic  \'iews  and  lantern  slides,  if  obtainable,  are  the  best  of  illus- 
trative materials. 

(6)  Good  maps  of  the  Yellowstone  Park  are  found  in  the  books 
and  tourist  guides.  Each  child  should  make  a  good  map  of  the  park 
and  locate  the  striking  features. 

(c)  The  policy  of  governmental  ownership  and  supervision  of  this 
and  other  park  regions  is  worthy  of  special  note.  The  government 
here  sets  a  standard  for  tourist  behavior  and  etiquette  which  is  worthy 
of  imitation. 

(rf)  The  comparisons  with  other  interesting  mountain  parks  will 
help  to  bring  out  more  clearly  the  special  features  of  this  region  and 
others.    Locate  definitely  other  scenic  regions. 

{e)  This  topic  is  strongly  scientific  and  geological  and  makes  a 
strong  appeal  to  the  imagination  in  several  ways.  Some  interesting 
problems  are  brought  to  light  and  are  pretty  sure  to  arouse  the  curious 
inquiry  of  children  as  to  the  causes  of  geysers  and  the  history  of  strata 
in  the  earth's  crust. 

(/)  The  mountains  as  centers  for  tourist  travel  are  becoming  yearly 
more  important  both  in  the  east  and  in  the  west,  and  this  topic  is 
the  most  important  illustration  in  the  United  States. 

Outline  of  Topics 

1.  General  physical  features. 

2.  Mammoth  Hot  Springs  Terrace. 

3.  The  geysers.     Old  Faithful,  Grand  Geyser,  Excelsior. 

4.  Mud  geysers  and  pools. 

5.  Hot  springs  and  geysers  in  other  states  and  countries. 

6.  Petrified  forests. 

7.  Yellowstone  Lake. 

8.  The  Grand  Canyon  of  the  Yellowstone. ' 

9.  The  Continental  Divide. 

10.  The  forest  and  game  preserves. 

1 1 .  Fort  Yellowstone  and  patrolling  the  park, 

12.  Tourists  in  the  park. 

13.  Other  mountain  parks  in  the  United  States. 

YELLOWSTONE   PARK 

I.  The  Yellowstone  Park  is  a  region  in  the  Rocky  Moun- 
tains about  the  sources  of  the  Missouri,  Snake  and  Yellowstone 
rivers.     It  is  fifty-five  miles  wide  and  sixty-five  miles  long. 


Geography 


211 


The  whole  region  is  full  of  natural  curiosities.  Its  general 
surface  is  a  high  plateau,  averaging  about  8,500  feet  in  height, 
surrounded  by  lofty,  inaccessible  mountains  from  10,000  to 
12,000  feet  high,  covered  with  snow  during  the  whole  year. 
On  the  north  and  east  sides  is  the  Absaroka  Range;   across 


MAP  OF  YELLOWSTONE  PARK 

the  southwest  extends  the  Continental  Divide  of  the  Rocky 
Mountains,  and  along  the  northwest  is  the  Gallatin  Range. 
We  read  marvelous  accounts  of  this  region  by  the  early 
explorers  of  the  Rockies  during  the  middle  of  the  nineteenth 
century.     A  number  of  parties  made  trips  through  what  is 
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now  Yellowstone  Park.  These  trips  were  made  mostly  on 
horseback.  These  men  feared  that  the  beauties  and  wonders 
of  natural  scenery  would  soon  be  marred  or  claimed  by 
fortune-seekers,  and  so  the  whole  nation  be  robbed  of  what 
rightly  belonged  to  the  whole  nation.  Largely  through  the 
efforts  of  Dr  F.  V.  Hayden,  who  accompanied  one  of  these 
exploring  parties,  Congress  was  persuaded  to  pass  a  bill 
setting  aside  this  region  as  a  pleasure  ground  for  the  people. 
The  bill  was  passed  in  March,  1872. 

Ages  ago  there  were  a  number  of  active  volcanoes  in  this 
region  wnich  poured  forth  great  floods  of  lava  for  innumerable 
ages.,  fillmg  in  the  lower  parts,  and  making  the  central  part 
of  the  park  the  high  plateau  which  we  now  find  it.  Although 
these  volcanoes  have  become  extinct,  and  their  burning 
craters  have  been  displaced  in  many  places  by  sparkling 
lakes,  the  volcanic  force  still  shows  itself  in  various  other  forms. 

2.  About  the  first  of  these  to  attract  the  traveler's  attention 
is  the  Mammoth  Hot  Springs  Terrace.  It  is  near  the  northern 
border  of  the  park.  This  is  a  mountain  covering  two  hundred 
acres  which  has  for  centuries  been  slowly  built  up  by  the 
agency  of  hot  water.  Its  sides  are  built  in  terraces  which  are 
snow  white  and  have  been  described  as  staircases  of  Carrara 
marble.  The  hot  underground  waters,  forcing  their  way 
through  the  calcareous  rocks,  dissolve  some  of  the  lime, 
which  is  carried  in  solution  to  the  surface.  This  lime  deposit 
is  again  solidified  by  evaporation  and  left  in  thin  layers  on 
the  surface.  It  is  said  that  they  are  built  up  at  the  rate  of 
about  one  inch  in  sixty  days.  Thus  through  the  centuries 
these  beautiful  terraces  have  been  slowly  brought  to  their 
present  form. 

The  lower  terraces  are  dead  springs,  but  near  the  top  of 
the  hill  there  is  a  pool  of  hot  water  at  the  top  of  each  terrace, 
clear  as  a  diamond.  The  rims  of  the  pools  have  the  appear- 
ance of  delicate  lace,  but  are  firm  as  marble.  The  water 
flows  softly  over  the  edges  ot  these  pools  and  trickles  silently 
down  the  sides  of  the  terraces.  This  water  is  of  all  degrees 
of  temperature,  from  boiling  water  in  those  near  the  top  to 
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cool  spring  water  at  the  bottom.  In  places  the  coloring  is 
marvelously  beautiful.  The  rays  of  the  sun  shining  on  the 
rocks  are  reflected,  some  places  in  streaks  of  richest  orange 
and  red,  or  of  dainty  pink  or  creamy  yellow.  This  against 
the  background  of  dead  white  makes  a  sight  long  to  be  remem- 
bered. The  different  coloring  is  due  to  other  mineral  deposits 
than  lime  which  were  left  by  the  evaporating  water. 

Through  the  park  are  scattered  many  of  these  hot  springs. 


MAMMOTH  HOT  SPRINGS  TERRACE 


though  no  other  is  as  large  as  the  Mammoth  Hot  Springs,  and 
some  are  quite  small. 

3.  One  of  the  most  interesting  features  of  the  Park  is  its 
geysers.  One  of  these  geysers — "Old  Faithful" — is  in  the 
Upper  Geyser  Basin,  near  Firehole  River,  a  tributary  of  the 
Madison  River.  When  not  in  action.  Old  Faithful  is  merely 
a  sort  of  crater — a  hole  in  the  ground  about  six  feet  in  diame- 
ter, but  at  intervals  of  seventy  minutes  out  of  this  crater, 
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with  a  short  preliminary  roar,  bursts  a  stream  of  water  and 
steam  to  a  height  of  iSo  feet.  This  dazzUng  pillar  of  risi  ig 
and  falling  water  lasts  for  about  seven  minutes,  when  re 
seems  to  sink  back  into  the  earth  and  all  is  quiet  as  beforj 
the  eruption.  It  is  estimated  that  in  one  eruption  as  much 
as  1,500,000  gallons  of  water  is  thrown  into  the  air,  and  in 
one  day  over  ^t,  million  gallons  from  Old  Faithful  alone. 

This  geyser  gets  its  name  from  the  regularity  of  its  erup- 
tions, which  occur  almost  precisely  at  intervals  of  seventy 
minutes,  most  of  the  other  geysers  in  the  park  being  irregular. 
So  with  a  little  patience  the  tourist  can  wait  and  see  this 
glorious  sight  without  disappointment,  while  at  others  he 
might  wait  for  hours  and  then  not  see  the  eruption. 

Not  far  from  Old  Faithful  is  Grand  Geyser.  This  is  much 
larger  than  Old  Faithful  but  plays  at  intervals  of  thirty-two 
hours.  The  display  is  grand  beyond  description.  Without 
any  warning,  a  column  of  water  eight  feet  in  diameter  is 
thrown  to  a  height  of  two  hundred  feet,  returning  to  the 
basin  in  millions  of  prismatic  drops.  This  continues  for 
about  fifteen  minutes  with  a  sound  compared  to  the  sound  of 
a  battle  charge.  The  steam  pours  out  in  immense  masses, 
rising  in  clouds  to  the  height  of  one  thousand  feet  or  more. 
This  is  the  highest  of  the  geysers. 

Another  wonderful  geyser  is  in  "Hell's  Half  Acre."  It  is 
a  large  gulf  of  unknown  depth  with  perpendicular  ledges 
about  five  feet  high.  It  was  thought  to  be  a  boiling  lake  by 
early  explorers.  The  waters  were  always  seething  and 
boiling,  with  clouds  of  steam  over  the  surface,  till  in  1881 
the  waters  of  the  lake  were  suddenly  hurled  to  a  height  of 
250  feet.  This  great  clifE  of  water  rose  again  and  again  and 
at  last  vanished.  It  was  calm  then  for  seven  years,  when  it 
burst  forth  again  and  great  rocks  were  hurled  with  the  water 
to  a  height  of  two  hundred  feet.     This  is  "Excelsior." 

Another  interesting  geyser  is  Castle  Geyser.  At  the  top 
of  a  flinty  cone  about  three  feet  high  is  a  hole  about  three 
feet  in  diameter,  out  of  which  the  water  bursts  at  certain 
intervals.     This  cone  was  built  up  by  the  geyser,  and  it  is 
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supposed  that  this  geyser  is  becoming  extinct.  There  is  a 
similar  cone  near  the  northern  entrance  to  the  park,  very 
much  higher,  called  Liberty  Cap,  This  is  the  cone  of  an  old 
geyser.  Within  is  a  tube  of  unknown  depth  and  near  by 
are  caverns,  hundreds  of  feet  deep,  which  were  once  the 
reservoirs  of  the  geyser. 

Altogether  there  are  known  to  be  fifty  of  these  geysers  in 
the  park.  They  are  located  in  groups  in  certain  parts  of 
the  park  called  basins.  These  basins  are  places  where  the 
crust  is  thinnest.  Scattered  here  and  there  over  the  ground 
are  vents  through  which  steam  and  boiling  water  escape. 
This  leaves  on  the  surface  a  sediment  of  lime  or  silica,  which 
is  dissolved  from  underground  rocks  by  the  hot  water.  The 
crust  is  hot  and  often  quivers  as  one  walks  over  it.  The  air 
has  a  sulphurous  odor,  and  scattered  thickly  over  the  basin 
are  vats  of  boiling  water  and  geysers  of  all  heights  from  the 
"  Baby  "  geyser  of  only  a  few  feet  to  those  two  hundred  feet  high. 

4.  Sometimes  in  those  basins  among  the  geysers  and 
boiling  pools  are  pools  that  contain  boiling  mud.  In  the 
Upper  Basin  is  one  of  the  highest  of  these,  the  Mammoth 
Paint  Pot.  Around  a  circular  space  about  fifty  feet  in  diame- 
ter is  a  bank  about  five  feet  high.  Within  this  bank  is  a 
mixture  of  soft  clay  and  bubbling  slime  resembling  soft  mush. 
The  mud  is  of  many  colors — some  places  black,  some  brown, 
yellow,  red,  or  even  white,  due  to  the  mineral  ingredients  of 
the  soil.  Though  the  Mammoth  Springs  and  Geysers  im- 
press us  with  their  grandeur,  we  find  nothing  grand  about 
the  Mammoth  Paint  Pot — indeed  it  has  even  been  described 
as  ludicrous.     One  traveler  puts  it  this  way: 

It  seems  a  burlesque  on  volcanic  power.  The  steam  which  oozes 
through  the  boihng  clay  tosses  the  plastic  mass  into  curious  shapes 
which  rise  and  break  like  bubbles.  A  mirthful  demon  seems  to  be 
engaged  in  molding  grotesque  images  in  clay,  which  turn  a  somersault 
and  then  fall  back  and  vanish  in  the  seething  depths.  Now  it  will  be 
a  flower,  then  a  face,  then  possibly  a  manikin.  Meanwhile  one 
hears  constantly  a  low  accompaniment  of  groanings,  hiccoughs,  and 
expectorations  as  if  the  aforesaid  demon  fovmd  his  pudding  difficult 
to  digest. 
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There  are  smaller  basins  which  seem  to  contain  nothing 
but  the  mud  springs,  and  some  which  throw  out  great  quanti- 
ties of  mud.  These  are  mud  geysers.  There  are  over  five 
hundred  of  the  mud  springs  in  the  park,  and  everywhere  we 
find  the  different  coloring.  Some  are  filled  with  black  mud, 
others  brown,  some  red  or  pink,  while  in  a  few  the  mud  is  of 
snowy  whiteness,  due  to  the  decomposition  of  sihca  from  hot 
springs.  One  of  these  basins  is  near  the  Norris  Geyser 
Basin,  another  near  the  west  bank  of  the  Yellowstone  River 
a  few  miles  below  Yellowstone  Lake,  while  a  third  is  farther 
east  near  the  Pelican  Creek.  One  of  the  largest  of  the  mud 
geysers  is  in  the  midst  of  a  beautiful  little  valley  near  the 
central  part  of  the  park,  Hayden  Valley.  The  geyser  has  a 
crater  forty  feet  deep  and  six  feet  in  diameter,  nearly  full  of 
the  bubbling  mud.  As  one  watches  it,  the  mud  disappears 
down  in  the  crater.  Then  in  a  few  minutes  gurgling  noises 
are  heard  which  seem  to  come  from  hundreds  of  feet  down 
in  the  earth  and  the  boiling  mass  comes  back  to  view. 

The  mud  springs  are  supposed  to  have  begun  as  geysers 
and  clear  hot  springs,  ages  ago.  The  water  grew  gradually 
thicker  and  thicker  through  the  mineral  matter  which  was 
dissolved  from  the  rocks  by  the  hot  water,  until  now  they 
are  of  the  consistency  of  thick  paint  or  mush.  This  thick- 
ening process  will  probably  continue  until  the  heat  dies  out 
and  the  boiling  mud  will  become  solid  rock. 

5.  The  Yellowstone  Park  is  the  only  region  of  the  United 
States  which  contains  geysers,  but  there  are  several  regions 
which  contain  hot  springs.  The  most  notable  of  these  are 
the  Hot  Springs  in  Arkansas.  Here,  on  the  west  slope  of 
Hot  Springs  Mountain,  are  seventy-three  of  these  springs, 
ranging  in  temperature  from  76  degrees  to  157  degrees,  and 
discharging,  on  an  average,  500,000  gallons  of  water  a  day. 
These  springs,  on  account  of  the  mineral  matter  they  contain, 
are  used  for  remedial  purposes. 

Other  hot  springs  are  at  Saratoga,  New  York,  near  the 
Fall  River,  South  Dakota,  near  Pike's  Peak,  Colorado,  and 
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in  Madison  County,  North  Carolina.     They  are  all  used  as 
resorts  for  invalids. 

There  aie  a  few  other  geyser  regions  in  other  parts  of  the 
world.  Those  in  Iceland  were  celebrated  for  their  size  long 
before  those  of  the  Yellowstone  were  discovered,  and  there 
are  geyser  regions  in  New  Zealand  and  the  Hawaiian  Islands. 
But  none  of  these  equal  those  of  the  Yellowstone  in  either 
number  or  beauty. 

6.  In  some  parts  of  the  park  we  find  clusters  of  shafts. 
some  quite  low  and  others  ten  or  fifteen  feet  high.  These 
shafts  are  the  trunks  of  trees  which  have  been  petrified.  They 
are  now  solid  agate,  but  on  examining  them,  the  markings  of 
the  bark,  the  rings  of  growth  and  even  the  worm  holes  can  be 
easily  traced.  These  forests  are  supposed  to  have  been  sub- 
merged in  a  strong  mineral  solution  which  caused  the  wood 
to  change  to  stone.  The  most  remarkable  thing  about  it  is 
that  on  making  excavations  in  the  earth  near  these  petrified 
forests,  eleven  layers  of  such  shafts  have  been  found,  divided 
by  cushions  ot  lava.  This  may  give  .some  idea  of  the  length 
of  time  which  was  required  to  build  up  this  plateau.  Think 
of  the  time,  perhaps  more  than  a  hundred  years,  that  it  takes 
a  tree  trunk  to  reach  the  size  of  one  of  these  shafts,  then  to 
be  covered  wHh  lava,  this  lava  to  be  decomposed,  fitting  it 
for  the  growth  of  vegetation,  and  other  great  trees  to  grow  on 
this  new  soil,  until  eleven  such  layers  were  formed. 

Other  petrified  forests  are  found  in  several  places  in  the 
plateau  region  of  Western  United  States,  those  in  Arizona 
and  in  California  being  the  principal  ones. 

7.  Besides  these  volcanic  features,  the  park  is  noted  for 
its  beautiful  scenery,  and  one  of  the  most  beautiful  parts  is 
the  Yellowstone  Lake.  It  is  the  largest  lake  of  the  park, 
having  an  area  of  139  square  miles,  and  is  one  of  the  highest 
lakes  in  the  world.  It  is  so  far  above  sea  level  that  it  is  said 
that  if  Mt.  Washington,  6,291  feet  high,  could  be  placed  in 
the  lake  at  sea  level,  the  surface  of  the  lake  would  still  be  a 
half-mile  above  the  summit  of  the  mountain.  The  shore  of 
the  lake  is  made  up  of  many  pine-covered  promontories,  and 
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its  surface  is  dotted  with  scores  of  beautiful  islands.  There 
is  a  large  steamboat  on  the  lake  for  the  use  of  tourists.  It 
had  to  be  brought  to  the  lake  in  sections,  and  at  some  places 
in  the  road  the  cHffs  had  to  be  blasted  in  order  to  get  it 
through. 

Following  the  outlet  of  this  lake — the  Yellowstone  River— 
for  about  twenty  miles  down  its  course,  we  come  to  the  Grand 
Canyon  of  the  Yellowstone.  The  region  hereabout  is  an 
old  geyser  basin  in  which  most  of  the  geysers  have  become 
extinct,  and  the  river  for  about  thirty  miles  has  cut  a  gorge 
through  this  volcanic  rock  and  hot  springs  deposit,  from  i  ,000 
to  i,20Q  feet  deep  and  1,000  to  2,000  feet  wide.  There  is  a 
granite  bluff  at  the  upper  part  of  the  basin  which  has  resisted 
the  erosion,  and  over  this  the  water  falls  to  the  bottom  of  the 
gorge  below.  It  is  one  of  the  most  beautiful  waterfalls  in 
the  world.  It  has  been  described  as  appearing  like  a  "clasp 
of  emerald  from  which  descends  a  spotless  robe  of  ermine," 
and  the  bottom  is  hidden  in  clouds  of  mist.  The  Yellowstone 
Falls  are  one  hundred  feet  higher  than  Niagara  Falls,  and 
although  much  narrower,  are  far  more  beautiful  because  of 
the  beautiful  mountain  scenery  which  surrounds  them. 
Yosemite  Falls  in  California  are  higher  than  those  of  the 
Yellowstone,  being  1,200  feet  high,  while  the  Yellowstone 
Falls  are  only  300  feet  high. 

I       8.  Below  the  falls,  the  chasm  extends  tor  a  distance  of 
jten  miles. 

[  Its  sides  are  radiant  with  color,  we  see  streaks  of  crimson,  orange, 
violet  and  green  of  the  brightest  tints,  and  mingled  through  this  are 
(rocks  of  purest  white.'  The  cliffs  can  best  be  viewed  from  above 
'looking  down  from  the  edge  of  the  chasm.  The  milk-white  walls 
(drop  suddenly  from  the  very  edge  of  dark  pine  forests,  down,  down, 
ii  carved  in  most  splendid  grottoes,  holding,  perhaps,  snow  in  their 
I  deep  recesses,  rising  again  in  slender  pinnacles  on  which  the  eagles 
jbuild  their  nests,  and  may  be  seen  fluttering  around  them,  looking 
jlike  sparrows  in  the  distance,  down,  down,  to  the  river,  clasped,  but 
not  held  in  this  splendid  embrace. 

Another  great  canyon  in  America  is  the  Grand  Canyon  of 
the  Colorado  River.     This  is  the  greatest  canyon  in  the  world. 
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The  whole  of  the  upper  portion  of  the  Colorado  flows  through 
a  plateau  region,  and  there  are  only  a  few  miles  in  that  part 
of  its  course  that  it  does  not  flow  through  a  canyon.  But 
the  part  that  is  called  Grand  Canyon  is  in  the  northwest 
part  of  Arizona.  Here  for  two  hundred  miles  the  river  has 
cut  a  gorge  through  the  plateau  from  5,000  to  6,000  feet  deep 
and  from  five  to  twelve  miles  wide.  Its  sides  are  colored, 
like  the  Yellowstone  Canyon,  though  not  so  brightly,  the 
rocks  being  dull  reds,  browns,  olive,  and  some  places  deep 
black. 

The  Snake  and  Columbia  Rivers  have  cut  deep  gorges  in 
their  channels,  that  of  the  Snake  being  the  longer,  but  neither 
being  so  long  or  deep  as  the  Colorado.  Smaller  gorges 
are  found  in  the  upper  Rio  Grande,  and  in  the  Delaware,  the 
Susquehanna  and  Hudson  rivers,  where  they  break  through 
the  Appalachian  Mountains  in  eastern  United  States. 

9.  Across  the  southwest  and  southern  part  of  the  park 
extends  the  Continental  Divide  of  North  America,  the  highest 
part  of  the  Rockies.  The  snows  on  the  summits  of  these 
mountains  give  rise  to  the  headwaters  of  the  Missouri,  the 
Columbia,  the  Snake  and  the  Colorado  rivers,  and  to 
numerous  mountain  lakes.  In  a  high  plateau  among  these 
mountains  is  a  tiny  but  very  interesting  lake.  It  is  in  the 
highest  portion  of  our  country  except  the  high  mountain 
peaks,  and  in  the  spring  when  there  is  an  overflow,  part  of 
its  waters  flow  to  the  Atlantic  Ocean  and  part  to  the  Pacific, 
so  it  has  sometimes  been  called  the  connecting  link  between 
the  two  oceans. 

10.  It  is  estimated  that  nine-tenths  of  the  area  of  the 
park  is  covered  with  forests,  mostly  pine,  of  dense  growth, 
with  trunks  about  twelve  inches  in  diameter  and  reaching 
often  a  height  of  from  100  to  150  feet,  straight  as  an  arrow. 
These  forests  prevent  floods  in  the  rivers  in  the  spring  by 
preventing  the  too  rapid  melting  of  the  snows  and  holding 
back  the  water.  Great  herds  of  deer,  antelope  and  elk  find  a 
safe  home  here,  one  herd  of  elk  numbering  over  30,000' 
animals.     The  whole  park  is  held  as  a  forest  and  game  pre- 
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serve,  and  the  bears,  wolves,  foxes,  etc.,  have  nothing  to  fear 
from  the  hunter's  gun.  There  are  only  a  few  buffalo  in  the 
herd  in  the  park,  and  only  a  few  of  these  animals  left  in  the 
United  States. 

11.  Near  the  north  entrance  of  the  park  may  be  seen  a 
cluster  of  about  a  dozen  neat  buildings,  the  residences  and 
headquarters  of  a  company  of  United  States  militia.  These 
buildings  constitute  Fort  Yellowstone.  The  chief  duty  of 
these  soldiers  is  to  protect  the  forests  of  the  park  by  preventing 
forest  fires.  Parties  of  them  are  constantly  patrolHng  the 
park  for  this  purpose,  and  also  to  protect  the  game  and  to 
prevent  the  damage  of  scenery  by  travelers.  They  are  very 
particular  about  this  and  take  all  precautions  to  prevent 
such  destruction.  Every  tourist  must  register  and  leave  his 
firearm  sealed.  Then  if  this  seal  has  been  broken,  on  leaving 
the  park  he  is  liable  to  fine  of  $i,ooo  or  imprisonment.  And 
a  tourist  is  kn  own  to  ha  ve  been  sent  back  many  miles  with  scrub- 
bing brush  and  water  to  wash  off  his  initials  which  he  had 
made  in  some  interesting  spot.  The  soldiers  also  look  after 
the  building  and  repairing  of  roads. 

Different  parts  of  the  Park  are  connected  by  telephone 
with  headquarter?  at  Fort  Yellowstone  so  that  the  patrolling 
soldiers  may  easily  communicate  with  the  commander  if 
assistance  i?:  needed,  or  if  any  breaking  of  the  rules  by  travelers 
has  been  discovered. 

12.  The  park  is  a  favorite  resort  for  tourists.  Coming  on 
the  St,  Paul  Railroad,  tourists  must  leave  the  train  at  Cin- 
nabar, as  the  engines  will  not  be  allowed  to  enter  the  park,  by 
government  orders.  There  are  several  large  modern  hotels 
for  the  accommodation  of  visitors,  and  the  trip  through  the 
park  is  made  mostly  by  coaching  parties.  The  different 
hotels  keep  many  horses  and  several  coaches  to  take  tourists 
to  the  different  places  of  interest.  Roads  have  been  con- 
structed by  the  government,  but  they  are  still  inadequate. 

The  time  that  most  tourists  visit  the  park  is  during  July, 
August  and  September.  During  the  remainder  of  the  year 
there  is  very  little  human  life  except  the  keepers  of  the  hotels 
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and  the  soldiers,  and  the  whole  place  seems  given  over  to  the 
wild  animals.  The  snowfall  in  winter  is  sometimes  twenty 
feet  deep,  and  the  temperature  falls  as  low  as  50  degrees 
below  zero,  but  still  above  the  snow  may  be  seen  the  geysers 
and  the  ^team  from  the  hot  springs. 

13.  There  are  several  such  regions  of  beautiful  scenery 
among  the  western  highlands  of  North  America,  though  we 
find  none  containing  such  evidences  of  present  volcanic 
forces  as  we  find  in  the  Yellowstone  Park.  The  Niagara 
Falls,  Yosemite  Valley,  Yellowstone  Park  and  the  Grand 
Canyon  of  the  Colorado  are  called  the  four  great  natural 
wonders  of  America.  And  south  of  the  Yellowstone  Park, 
in  the  Rocky  Mountain  system,  are  four  other  large  mountain 
valleys  or  parks,  the  North  Park,  Middle  Park,  South  Park 
and  San  Luis  Valley. 

North  Park  is  in  southern  "Wyoming  and  northern  Colorado. 
It  is  a  plateau  about  7,500  feet  high,  the  top  nearly  level, 
surrounded  by  high  mountain  ranges.  Its  area  is  about  700 
square  miles.  Middle  Park,  just  south  of  this,  consists  of  a 
collection  of  narrow  valleys,  separated  by  high  mountain 
ranges.  South  Park  is  the  largest  of  these  four  parks,  having 
an  area  of  1,000  square  miles.  It  is  a  table  land  from  8,000 
to  10,000  feet  high  and  nearly  elliptical  in  shape,  crossed  by  a 
few  low  mountains  and  surrounded  by  high  mountains  which 
rise  abruptly  from  the  plateau.  Still  farther  south  is  San 
Luis  Valley.  It  is  a  plain,  7,000  to  S,ooo  feet  in  elevation 
and  nearly  flat. 

The  Yosemite  Valley  is  in  the  central  part  of  California. 
It  is  a  narrow  valley  about  six  miles  long  and  one-half  mile 
wide.    It  is  a  sunken  valley,  its  sides  being  one  mile  in  per- 
pendicular depth.     Its   beauty  is   hardly   surpassed  by  any] 
other  mountain  valley  in  the  world.     It  contains  the  noted! 
Yosemite  Falls,  Bridal  Veil  Falls,  beautiful  streams  bordered' 
by  trees  over  a  century  old,  and  the  wonderful  cliffs. 

The  Adirondack  and  Catskill  Mountains  in  the  eastern  parti 
ot  New  York  are  also  noted  for  their  beautiful  scenery.  Partsj 
of  this  region  are  also  set  aside  as  forest  and  game  preserves.! 
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Each  of  these  places  is  a  resort  for  tourists  and  is  visited 
by  hundreds  each  year  who  come  to  enjoy  the  beautiful 
mountain  scenery.  Hotels  and  summer  villages  are  built  near 
them  for  the  accommodation  of  visitors,  and  are  scenes  of 
life  and  gaiety  during  the  warm  summer  months.  During 
the  winter  these  places  are  very  quiet. 

References  on  Yellowstone  Park.  The  Yellowstone  National 
Park.     Chittenden.     The  Robert  Clark  Co.,  Cincinnati. 

American  Notes.     Kipling. 

The  Western  United  States.     Fairbanks.     D.  C.  Heath, 

North  America.     Carpenter.     American  Book  Co. 

North  America.     Herbertson.     A.  &  C.  Black. 

A  Geographical  Reader.     Johonnet.     American  Book  Co. 

Pioneers  of  the  Rocky  Mountains  and  the  West.  McMurry.  Mac- 
millan  Co. 


37.  Type  Study  on  Geography 

BY    MARY    BELLOWS 
Of  the  Seattle  (Wash.)  Public  Schools 

To  Illustrate  the  correlation  of  geography  and  biography, 
let  us  select  a  subject  for  our  geography  lessons  for  one  week. 
Let  this  subject  be: 

The  Italian  people  are  famous  for  their  achievements  in 
the  field  of  painting,  sculpture  and  music. 

Place  the  above  statement  on  the  blackboard,  and  under- 
neath it  write  the  following  names,  in  order  to  have  a  type 
of  each  art. 

1.  Raphael:  great  Italian  painter,  1483-15 20. 

2.  Michelangelo:  great  Italian  sculptor,  i474-i56"3. 

3.  Paganini:  great  Italian  violinist,  1 784-1840. 

4.  Verdi:  great  Italian  composer,  1 814- 1 901. 

In  another  place  on  the  board  the  teacher  may  write  the 
following  for  the  study  of  locations.  This  work  should  pre- 
cede intensive  study  of   the  outline  already  on  the  board. 

Locate:  Mediterranean  Sea,  Adriatic  Sea,  Apennines, 
Mount  Vesuvius,  Rome,  Naples,  Florence,  Genoa,  Milan, 
Venice,  Po,  Tiber,  Corsica,  Sardinia,  Sicily. 
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Now  when  the  children  can  locate  the  above  it  is  often 
wise  and  is  most  interesting  to  the  class  to  give  them  an 
outline  map  ot  the  country.  If  the  outline  is  simple,  as  it 
is  in  this  case  it  may  be  drawn  by  the  children  and  they 
may  write  in  these  locations  as  the  teacher  dictates.  This 
may  be  used  as  a  test  of  their  ability  and  it  makes  an  attrac- 
tive page  for  the  notebook. 


MAP  OF  ITALY 

The  topical  outline  on  the  board  may  be  managed  as 
follows,  if  the  teacher  is  dealing  with  an  unusual  subject  in 
geography  where  the  children  can  secure  little  material,  or 
at  least  will  secure  little  until  their  interest  on  the  subject 
is  aroused :  When  the  teacher  has  once  aroused  their  interest 
she  will  find  that  her  boys  and  girls  are  desirous  of  reading 
good  things  in  connection  with  this  most  interesting  form  of 
geography.  Let  the  second  lesson  be  merely  one  in  which 
the  teacher  tells  her  class  about  Raphael,  or  perhaps  about 
his  most  famous  picture.  For  instance,  tell  the  story  of 
the  Sistine  Madonna  as  it  was  told  by  John  C.  Van  Dyke. 
This  picture  is  a  suitable  one  because  it  is  perhaps  the  most 
popular  and  is  least  understood.  Tell  the  children  how  the 
Black  Monks  engaged  Raphael  when  he  was  thirty-six  years 
old  to  paint  an  altar  piece.  Explain  that  an  altar  piece  was 
a  picture  placed  directly  back  of  the  altar  and  forming  a 
part  of  it  just  as  much  as  a  mirror  forms  a  part  of  the  dress- 
ing table.    This  picture  was  the  one  thing  that  the  kneeling 
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people  looked  at  as  they  said  their  prayers  or  heard  mass. 
During  the  services  the  curtains  that  protected  the  picture 
from  dust  were  looped  back. 

We  would  understand  the  intention  of  this  wonderful 
piece  of  art  better  if  we  were  back  in  the  sixteenth  century 
when  we  could  see  the  darkened  church  and  the  kneeling 
body  of  worshipers  and  hear  the  music  and  the  chanted 
prayers.  It  seemed  when  the  curtains  were  drawn  that  the 
glorious  Madonna  with  the  Christ  Child  appeared  walking 
down  on  the  clouds  to  meet  the  kneeling  people. 

Tell  the  children  that  the  picture  is  ten  feet  high  and 
seven  feet  wide,  and  that  there  are  six  figures  in  it.  (A  good 
copy  may  be  easily  secured  to  show  the  class.)  Speak  of  the 
significant  positions  of  Santa  Barbara  and  San  Sisto,  and 
describe  the  throng  of  angels'  faces  in  the  original,  which  are 
seldom  reproduced.  Van  Dyke  carefully  describes  the  robes 
of  all  the  figures.  There  is  a  charm  of  color  in  the  picture 
aside  from  the  sense  of  form  and  movement. 

Now  tell  the  class  how  after  two  centuries  the  Black 
Monks  sold  the  Sistine  Madonna  for  $40,000.  The  children 
seem  to  comprehend  the  different  setting  this  wonderful 
picture  has  when  placed  in  a  bare  room  at  Dresden.  They 
see  how  the  meaning  is  destroyed  when  the  Madonna  instead 
of  seeming  to  come  down  on  the  clouds  to  meet  the  kneeling 
public  meets  a  group  of  alleged  critics,  and  sometimes  unbe- 
lieving mobs  of  over-sea  tourists. 

In  just  this  way  we  may  study  Michelangelo's  David; 
may  tell  of  Paganini's  queer  life — how  at  the  age  of  seven 
he  wrote  music  which  he  could  not  play  until  he  was  ten, 
and  how  he  won  fame  by  playing  on  the  G-string. 

The  study  period  may  be  used  for  notebook  work,  such 
as  the  copying  of  the  outline  or  the  drawing  of  the  skeleton 
map  in  which  the  child  has  written  the  locations  of  the  places 
studied. 

The  main  point  in  such  work  as  this  is  not  the  supply- 
ing of  many  details  but  the  giving  of  a  few  facts  which  will 
be  retained. 


CHAPTER  FOUR 

CONSTRUCTION  WORK 

REED    MATS    AND    BASKETS 

1.  Introduction.  The  chief  problems  to  be  considered  in 
the  introduction  of  industrial  arts  into  the  public  schools 
are  the  ability  of  the  teacher  to  do  the  work,  the  equipment 
with  which  the  school  can  be  provided,  and  the  material  to 
be  used.  It  is  the  purpose  of  the  following  exercises  to  show 
how  these  problems  can  be  solved. 

First,  the  teacher  can  learn  to  do  the  work  by  doing  it 
as  directed  in  the  exercises  here  given.  Before  attempting 
to  introduce  even  the  simplest  of  these  exercises  into  the 
school,  she  should  construct  the  object  to  be  made;  and  if 
she  encounters  difficulties,  she  should  repeat  the  exercise 
until  she  acquires  the  skill  necessary  to  enable  her  to  teach 
the  class.  Second,  the  problem  of  equipment  is  easily  solved 
by  the  selection  of  such  exercises  as  require  few  or  no  tools, 
like  those  given  on  the  following  pages.  The  solution  of 
the  third  problem  is  found  in  the  material  employed  in  the 
constructions  given.  The  expression  of  thought  through 
wood  necessitates  a  more  or  less  elaborate  equipment  of 
tools,  and  children  in  the  lower  grades  are  usually  denied 
this  material.  There  are,  however,  mediums  through  which 
thought  may  be  expressed  by  younger  children  that  require 
almost  no  tools,  and  work  with  them  may  be  carried  on  in 
the  regular  classroom,  without  disturbing  the  pupils  at  work 
in  the  various  rooms,  or  in  other  branches  in  the  same  room. 

Each  set  of  exercises  is  entirely  separate  from  the  others, 
and  can  be  taken  up  without  any  reference  to  them.  While 
basketry  is  given  first,  it  does  not  necessarily  follow  that 
the  teacher  should  begin  her  work  with  the  construction  of 
baskets.  She  may  begin  with  the  raffia  work,  or  with  the 
paper  and  cardboard  work,  if  conditions  are  such  as  to  make 
the   selection   of  either  of  these   sets   more   advisable.      In 
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general,  it  is  wise  to  begin  with  those  exercises  with  which 
you  feel  you  will  succeed  the  best,  and  which  the  conditions 
and  the  time  seem  to  make  most  suitable.  This  lends  interest 
to  the  work,  and  also  enables  the  pupils  to  see  that  they 
are  working  for  a  definite  purpose. 

2.  Materials.  The  most  familiar  materials  used  in  basketry 
are  rattan,  tilo  and  raffia.  Rattan  is  a  stout  cane  which 
comes  to  us  from  China,  India  and  Japan.  It  reaches  this 
country  in  the  crude  state,  and  is  then  cut  up  into  caning, 
pith  and  rattan.  The  polished  outer  surface  is  removed  in 
flat  strips,  and  is  called  caning.  This  is  used  in  weaving 
chair  seats.  The  remainder  of  the  cane  is  cut  into  flat  and 
oval  lengths  having  an  unpolished  surface.  The  part  used 
for  basketry,  and  commonly  called  reed,  is  the  oval  part. 
This  reed  is  sold  by  the  pound  and  is  designated  by  numbers 
beginning  with  No.  o.  No.  o  is  very  fine,  and  No.  8  is  very 
coarse.  No.  i  and  No.  4  are  best  for  school  use.  The  price 
varies  according  to  number,  No.  i  costing  about  75  cents 
per  pound;  No.  2,  60  cents;  No.  3,  55  cents;  and  No.  4,  45 
cents. 

The  material  should  be  soaked  for  about  ten  minutes 
before  using.  Too  much  soaking  is  bad  for  the  reed.  It 
not  only  discolors  it,  but  also  causes  it  to  become  very  brittle. 

Tilo  strands  are  the  shavings  from  a  fir  tree.  These  are 
a  Japanese  product.  The  trunk  and  large  branches  of  the 
fir  tree  are  steamed,  and  then,  by  using  a  kind  of  plane, 
these  clever  natives  cut  the  wood  into  long,  straight  shav- 
ings. Tilo  matting  is  a  soft,  pliable  material  made  of  the 
tilo  strands.  It  may  be  used  in  a  variety  of  ways,  and  is 
as  easily  worked  as  cross-stitch  canvas.  It  is  a  very  absorb- 
ent material,  taking  color  as  freely  as  any  fabric. 

Rafjia  is  the  outer  covering  of  the  palm  leaf.  It  grows  in 
Madagascar,  where  the  natives  dry  it  and  twist  it  into  coils, 
or  make  large  braids  of  it.  It  is  then  baled  and  sent  to  this 
country  in  large  quantities.  It  is  often  mistaken  for  a  kind 
of  grass.  Nurserymen  find  it  useful  for  protecting  shrubs 
and  young  trees  from  cold. 
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All  of  these  materials  may  be  purchased  of  the  School 
Arts  Supply  Company,  Lockport,  Illinois,  and  most  other 
general  school  supply  houses. 

3.  Preliminary  Steps.  Basketry  should  rank  high  in  the 
industrial  arts  of  the  schoolroom.  It  requires  practically 
no  tools,  and  admits  of  great  variety  as  to  form  and  color. 
In  the  weaving  of  baskets  and  mats  there  are  unlimited 
possibilities  in  design.  Much  has  been  done  spasmodically 
in  the  way  of  basketry.  The  results  on  the  whole  have  been 
poor,  which  is  due  largely  to  poor  teaching.  No  pupil  should 
be  allowed  to  take  up  a  second  step  in  weaving  until  he 
thoroughly  understands  the  first.  He  must  understand  that 
no  basket  can  be  firmly  made  unless  its  foundation  is  right. 
As  far  as  possible,  each  child  should  be  so  guided  in  his  work 
that  he  can  answer  his  own  questions  after  experimenting. 

The  material  used  in  basketry  consists  of  the  uprights, 
called  stakes,  and  the  strands  woven  around  the  stakes; 
these  strands  are  called  weavers.  One  who  has  woven  under- 
stands that  in  order  to  weave  continuously  with  a  single 
weaver,  there  must  be  an  uneven  number  of  stakes.  The 
child  does  not  know  this. 

To  assist  the  child  to  answer  many  questions  concerning 
the  number  of  stakes,  the  kind  of  weave,  etc.,  take  a  small 
board,  any  size  and  thickness,  and  draw  on  it  a  circle  not 
less  than  3  inches  in  diameter;  divide  the  circumference  of 
this  circle  into  spaces  |  of  an  inch  apart,  and  bore  holes 
large  enough  to  receive  pieces  of  No.  4  or  No.  5  reed.  Slender 
twigs  of  willow  adapt  themselves  to  basketry,  and  may  be 
used  just  as  successfully  as  reed,  as  shown  in  Fig.  XL'  This 
is  not  a  basket,  but  it  is  used  to  illustrate  to  the  pupils  the 
different  weaves,  and  how  the  weaving  is  done.  The  spaces 
in  the  circle  should  not  be  equal,  as  one  hole  is  to  hold  a 
peg,  which  may  be  taken  out  in  order  to  get  an  odd  or  an 
even  number  of  uprights. 

This  arrangement  makes  it  possible  for  a  pupil  to  answer 

I  The  figures  in  this  and  the  following  sections  refer  to  corresponding  numbers  in 
the  baLftooe  plates. 
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such  questions  as  the  following:  Why  must  there  be  an  un- 
even number  of  stakes  in  simple,  continuous  weaving?  Why 
does  an  even  number  give  the  striped  effect  in  double  weaving, 
when  one  weaver  is  colored?  How  is  the  Indian  weave  with 
an  even  number  of  stakes  brought  about?  The  same  arrange- 
ment also  makes  it  possible  for  the  child  to  make  many 
discoveries  in  weaving. 

4.  The  DijBEerent  Weaves,  (a)  Single  Weave.  Fig.  XII 
shows  the  single  weave,  using  an  odd  number  of  stakes.  Fig. 
XIII  shows  the  single  weave,  with  an  even  number  of  stakes. 
Fig.  XIV  shows  the  Indian  way  of  using  a  single  weaver  on 
an  even  number  of  stakes.  When  the  weaver  gets  around 
to  where  it  started,  it  passes  behind  two  stakes,  and  the 
weaving  is  continued  as  before.  The  next  time  around, 
when  the  weaver  reaches  the  starting  place,  it  passes  behind 
two  stakes  again.  This  is  true  each  time  around.  To  make 
the  illustration  more  easily  understood,  different  colors  have 
been  used  in  order  that  the  course  of  one  weaver  may  be 
more  easily  followed.  The  reed  is  easily  colored  with  vege- 
table or  with  aniline  dyes,  using  directions  as  given  under 
Dye  Stuffs  (Sections  21  and  22).  Fig.  XV  shows  what  may 
be  done  in  the  way  of  decorations,  by  using  a  single  weaver 
and  an  even  number  of  stakes.  At  the  point  marked  "2", 
is  shown  the  way  to  change  from  one  coursj  to  another. 
Several  rows  may  be  woven  before  changing  courses.  A 
band  of  this  style  of  weaving  may  be  used  as  the  decorative 
feature  of  the  basket. 

(b)  Double  Weave.  Fig.  XVI  shows  the  handling  of  two 
reeds  as  weavers.  In  using  two  or  more  weavers,  the  one 
at  the  left  hand  is  known  as  the  rear  weaver,  and  the  right 
hand  one  as  the  forward  weaver.  Weaving  is  always  done 
from  left  to  right,  except  in  cases  of  special  design.  This 
will  be  explained  later.  In  the  double  weave,  two  weavers 
are  put  behind  two  consecutive  stakes,  and  project  forward 
to  the  right.  The  rear  one  goes  over  the  forward  one  and 
in  front  one  stake,  then  behind  one  stake  and  out  between 
the  next  pair  of  stakes,  to  the  right  of  the  forward  weaver. 
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Fig.  XVI  shows  the  effect  of  a  double  weaving  when  one 
weaver  is  colored,  and  an  even  number  of  stakes  are  used. 
The  end  of  a  new  weaver  is  inserted  behind  and  beside 
the  end  of  the  one  already  woven  in.  The  weaving  is  then 
continued.  When  the  basket  is  finished,  these  ends  may  all 
be  cut  ofif  flush  with  either  the  inside  or  the  outside  of  the 
basket,  as  the  case  may  be.  New  weaves  are  introduced 
in  the  triple  and  quadruple  weaving  in  the  same  manner. 

(c)  Triple  "Weave.  Fig.  XIX  shows  the  beginning  of 
the  triple  weave.  The  weavers  are  arranged  behind  three 
consecutive  stakes  and  project  toward  the  right.  The 
rear  one  goes  over  the  other  two  and  in  front  of  two  stakes 
behind  one  stake,  and  out  between  the  next  pair  of  stakes, 
to  the  right  of  the  forward  weaver.  The  one  that  was  the 
middle  weaver  now  becomes  the  rear  one,  and  it,  in  turn, 
is  treated  as  the  rear  one  was.  Always  be  sure  to  take  the 
rear  weaver  and  bring  it  out  between  the  pair  of  stakes,  to 
the  right  of  the  forward  weaver.  Very  effective  results  are 
produced  in  the  triple  weave  when  the  number  of  stakes 
is  exactly  divisible  by  three,  when  the  number  of  stakes  is 
divisible  by  three  with  a  remainder  of  one,  and  when  the 
number  of  stakes  is  divisible  by  three  with  a  remainder  of 
two.     Ample  opportunity  for  experiment  should  be  given. 

(d)  Quadruple  Weave.  The  quadruple  weave  is  done 
the  same  as  the  triple  weave,  only  four  reeds  are  inserted. 
Very  interesting  results  are  obtained  by  weaving  one,  two  or 
three  colored  weavers. 

Fig.   XX  shows  finished  baskets. 

6.  Mats.  To  put  into  actual  practice  what  has  already 
been  given,  plan  to  make  a  mat,  as  this  embodies  all  the 
constructive  features  found  in  the  bottom  of  a  basket.  Soak 
a  No.  4  and  a  No.  2  reed  until  both  are  pliable.  From  the 
No.  4  reed  cut  four  12-inch  spokes  and  one  7-inch  spoke. 
With  a  darning  needle  split  three  of  the  12-inch  spokes  in 
the  center.  This  is  done  by  boring  the  needle  through  the 
reed  and  then  pulling  it  so  it  splits  the  reed.  These  incisions 
must   be  long  enough  to  allow  the  remaining  number  of 


MATS  WOVEN  FROM  REEDS 

(a)  Simple  weave;  (b)  Indian  weave;  (c)  Indian  weave  with  border;  (d)  triple 
weave;  (e)  weave  with  colored  bands. 

This  work  is  of  material  that  can  be  obtained  with  little  or  no  expense,  and 
it  can  be  done  successfully  in  any  school. 
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spokes  (three)  to  pass  through  them.  Push  half  the  length 
of  the  remaining  two  12 -inch  spokes  through  the  three  in- 
cisions, as  shown  in  Fig.  XXI  (a).  The  four  spokes,  now 
in  groups  of  two,  are  lying  at  the  right  angles  to  each  other, 
forming  upper,  lower,  right  hand  and  left  hand  groups. 

Place  the  7-inch  spoke  between  two  of  the  12-inch  spokes, 
pushing  it  just  through  the  incisions,  as  shown  in  Fig.  XXI 
(b).  This  gives  the  odd  number  of  spokes  necessary  for 
plain  weaving.  The  end  of  the  weaver  of  the  No.  2  reed  is 
pushed  through  the  incision,  as  shown  in  Fig.  XXI  (b).  The 
weaver  is  then  brought  to  the  right,  in  front  of  the  vertical 
group,  back  and  down  behind  the  horizontal  group,  thereby 
binding  its  own  end  to  the  spokes.  It  then  comes  to  the  left, 
across  the  vertical  group,  back  and  down  behind  the  hori- 
zontal group  to  the  left,  back  to  the  place  from  which  it 
started.  It  follows  the  same  course  once  more,  until  it  has 
been  around  the  group  twice,  as  shown  in  (c).  The  next 
time,  instead  of  coming  down  across  the  group  of  horizontal 
spokes  to  the  right,  it  breaks  back,  or  is  reversed,  over  the 
horizontal  group  to  the  left,  and  follows  the  opposite  course 
around  twice.  The  next  time  around  the  spokes  are  separated 
and  the  under  and  over  weaving  commences,  as  shown  in  (d). 
If  one  weaver  is  too  short  to  bring  the  weaving  to  the  desired 
size,  join  the  weavers  as  shown  in  (e),  and  continue  the 
weaving  as  though  the  weaver  were  continuous.  Be  careful 
to  keep  the  weaving  close  together,  with  the  left  hand,  each 
time  it  goes  over  and  under  the  spoke. 

Fig.  XXII  shows  the  way  the  mat  is  held  with  the  left 
hand  in  the  beginning  of  the  work,  while  the  right  hand 
does  the  weaving.  Be  sure  to  hold  the  spokes  out  straight. 
The  weaver  must  adjust  itself  to  the  spokes,  and  not  the 
spokes  to  the  weaver.  When  the  spokes  are  all  the  same 
distance  apart,  and  approximately  in  the  same  horizontal 
plane,  the  weaving  is  placed  on  the  flat  surface.  The  spokes 
are  held  down  with  the  left  hand,  and  the  weaving  is  done 
with  the  right.  When  the  weaving  is  completed,  the  edge 
of  the  mat  is  overcast.  To  do   this,  first  cut  off  the  weaver 
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long  enough  to  go  a  little  more  than  once  around  the  circum- 
ference.    Begin    overcasting,  as  shown  in  the  illustration,  by 

bringing  the  weaver  from 
behind  one  spoke,  over  the 
next  spoke  to  the  right, 
and  through  the  last  row 
of  weaving  just  before  it 
gets  to  the  following  spoke. 
Continue  this  process  until 
once  around,  then  cut  off 
the  weaver  back  of  the 
last  spoke. 

The  mat  is  now  to  be 
finished  with  an  open 
border,    as   shown  in  Fig. 

ILLUSTRATION    OF    OVERCASTING  XXTTT     Ca  "i 

Fig.  XXIV  shows  a  very  simple  way  of  illustrating  to  a 
class  how  open  borders  are  made.  Looking  from  right  to 
left,  we  find  in  the  illustration  that  one  spoke  goes  in  front 
of  the  next,  and  inserts  just  before  it  gets  to  the  third.  If 
the  spokes  are  about  one  inch  apart,  it  will  require  about 
zf  inches,  outside  of  the  overcasting,  to  finish  the  border. 
A  very  effective  border  is  made  where  the  first  spoke  goes 
in  front  of  the  second,  and  inserts  just  before  it  gets  to  the 
fourth.  This  requires  about  4^  inches  outside  of  the  over- 
casting. A  third  finish  allows  the  first  spoke  to  go  in  front 
of  the  third,  and  insert  just  before  it  gets  to  the  fifth,  and 
requires  from  6  to  7  inches  beyond  the  overcasting.  In 
each  case  the  end  must  be  sharpened  and  inserted  i  to  i^ 
inches. 

Fig.  XXV  shows  the  method  of  starting  a  center  with 
the  pairing  weave.  Half  the  reeds  are  split,  and  the  other 
half  are  pushed  through  these  incisions  to  form  a  perpen- 
dicular cross,  as  shown  in  Fig.  XXV  (a).  The  weaver  is 
pushed  through  the  incision,  so  that  one-half  is  to  the  right 
of  the  vertical  group,  and  the  other  to  the  left.  The  split 
pieces  are  held  vertically,  and  the  weaver,  doubled  in  the 
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middle,  is  started  around  the  vertical  group  (a),  and  imder 
the  horizontal  group.  The  rear  weaver  is  brought  over  the 
same  horizontal  group. 

The  whole  group  of  spokes  revolves  in  the  hand  from 
right  to  left,  until  the  horizontal  group  becomes  the  upper 
vertical  group.  The  weaving  is  continued  first  with  one 
weaver  and  then  the  other,  always  allowing  one  to  pass 
under  the  group,  and  the  other  over,  as  shown  in  (b).  After 
going  around  several  times  in  this  way,  begin  to  separate 
the  spokes  into  pairs,  weaving  first  with  one  weaver  and 
then  with  the  other.  After  the  spokes  are  spread  apart, 
as  at  (c),  single  spoke  weaving  may  be  commenced  by  weav- 
ing first  with  one  weaver  and  then  with  the  other,  as  in  (d). 
Single  weaving  may  now  be  started  by  weaving  once  around 
with  one  weaver,  until  coming  to  the  other  weaver.  The 
other  weaver  is  then  woven  around  until  it  comes  to  the 
same  position  as  the  first.  In  this  way,  first  one  and  then 
the  other,  each  as  a  single  weaver,  is  used  until  the  mat, 
or  bottom  of  the  basket,  is  finished. 

To  make  a  mat,  decide  first  upon  the  size.  Cut  the  spokes 
equal  in  length  to  the  diameter  of  the  mat,  plus  the  length 
required  to  give  any  one  of  the  above  named  finishes.  To 
make  a  basket,  decide  first  upon  the  size  of  the  bottom  and 
depth  of  the  basket.  Cut  spokes  equal  in  length  to  the 
diameter  of  the  basket,  plus  the  depth  of  the  basket,  plus 
the  length  required  to  give  the  desired  finish. 

Fig.  XXIII  (b)  shows  a  mat  of  Indian  weave  and  open 
border;  (c)  shows  an  Indian  weave  with  a  band  of  color; 
(d)  shows  a  mat  with  triple  weave,  two  strands  of  natural 
reed  and  one  of  color,  with  an  odd  number  of  spokes ;  observe 
the  close  finish;  (e)  shows  the  triple  weave,  with  a  band  of 
color  in  single  weave. 

6.  Baskets.  If  a  basket  is  to  be  made,  the  spokes  are 
turned  upward  after  a  thorough  soaking,  as  shown  in  Fig. 
XXVI.  In  weaving  the  first  time  around,  the  stakes  do 
not  stand  erect,  as  shown  in  (a).  After  weaving  around 
several  times,   the   stakes  take  a  more  erect  position   (b). 
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The  spokes,  which  now  become  stakes,  are  turned  so  that 
the  weaving  may  be  continued  from  left  to  right. 

Fig.  XX  shows  the  various  ways  in  which  the  upper  edge 
of  a  basket  or  mat  may  be  finished,  after  being  overcast. 
The  weaving  of  this  close  finish  is  started  on  the  side  nearest 
to  you,  and  continued  from  left  to  right,  as  shown  in  Fig. 
XXVII.  The  starting  spoke  is  pushed  behind  the  one  to 
the  right  and  out;  No.  2  is  pushed  behind  No.  3  and  out, 
and  so  on  around  the  top,  the  last  spoke  going  behind  the 
first,  and  out  of  the  loop  left  by  it  in  going  behind  No.  2. 
Pull  all  ends  tightly,  as  shown  in  the  left-hand  part  of  Fig. 
XXVII.  For  the  second  row,  start  with  any  spoke,  put 
it  in  front  of  the  next  to  the  right,  and  through  the  loop, 
into  the  inside  of  the  basket,  as  shown  in  the  right-hand 
view  in  Fig.  XXVII.  The  ends  are  cut  off  just  inside  of 
the  border  and  close  to  it. 

Another  way  to  finish  the  top  is  to  allow  each  spoke  to 
go  to  the  right,  behind  two,  and  ovit.  In  the  next  row, 
in  front  of  two  and  through  to  the  inside.  A  third  way  is 
to  allow  each  spoke  to  go  behind  one  and  out,  and  then  in 
front  of  two  to  the  inside. 

The  way  to  begin  a  sixteen-spoke  center  is  to  let  four 
pieces  cross  four  pieces,  and  two  rows  of  pairing  are  woven 
around  the  groups  of  four's  before  starting  in  two's.  Weave 
around  two's  twice,  and  then  separate  into  single  spokes. 
The  way  to  begin  a  center  having  twenty  spokes  is  to  let 
five  cross  five.  Three  rows  of  pairings  are  woven  around 
the  groups  of  fives.  Each  group  of  five  is  divided  into  two's 
and  one,  makihg  eight  pairs  and  four  single  spokes.  These 
are  woven  around  twice  and  then  separated  into  singles. 

EXERCISES    IN    KNOTTING 

7.  Twine  Holder.  Select  eighteen  long,  smooth  strands 
of  raffia.  Place  the  ends  of  one  strand  together,  thus  mak- 
ing a  loop  at  the  center.  Hold  a  pencil,  or  round  stick, 
horizontally  in  the  left  hand;  bring  the  loop  over  the  top 
of  the  pencil  from  the  back,  and  pass  the  two  ends  up  through 


BASKETRY 


Construction  Work  235 

the  loop,  pulling  them  down  until  the  loop  is  held  close  to 
the  pencil.  (Fig.  I,  a.)  In  this  manner  loop  the  remaining 
strands  on  to  the  pencil.  The  knotting  is  done  working 
from  left  to  right.  Leaving  one  strand  on  the  left  edge, 
knot  the  second  and  third  strands.  Hold  the  two  strands 
together.  Bring  the  two  ends  up  and  around  to  the  back, 
across  the  back  of  the  two  strands  and  through  the  loop  to 
the  front.  Pull  the  ends  down  into  place,  leaving  the  knot 
one-half  inch  from  the  pencil.  Continue  in  this  manner, 
knotting  the  fourth  and  fifth,  the  sixth  and  seventh.  One 
strand  will  be  left  on  the  right  side,  corresponding  to  the 
one  on  the  left  side.  In  knotting  the  second  row,  two  strands 
are  left  on  each  side.  Tie  until  the  knots  assume  a  V 
shape  (b). 

The  pencil  is  now  slipped  out,  and  a  braid  of  raffia  is  run 
through  the  loops.  This  finishes  the  top  of  the  twine  holder. 
The  first  two  loose  strands  at  the  top  are  knotted  together; 
then  the  two  pairs  which  follow,  and  so  on  until  the  loose 
strands  are  all  knotted.  Gather  up  the  bottom  of  the  holder, 
tying  it  with  a  strand  of  raffia.  Cut  the  ends  of  the  strands 
a  uniform  length,     (c)  shows  the  finished  twine  holder. 

8,  Shopping  Bag.  Draw  and  cut  from  light  weight  straw 
board  an  oblong  lo  inches  by  8  inches.  On  each  8-inch 
edge,  close  to  the  upper  lo-inch  edge,  cut  notches.  Use 
two  braids  of  raffia  for  draw  strings.  Place  one  braid  around 
the  oblong,  tying  in  the  left-hand  notch;  place  the  other  braid 
around  the  oblong,  tying  in  the  right-hand  notch.  On  each 
side  of  the  oblong,  and  over  both  braids,  loop  20  strands  of 
raffia,  as  directed  in  the  exercise  for  the  twine  holder.  We 
will  handle  these  strands  of  raffia  in  pairs  (See  Fig.  II).  The 
two  outer  strands  will  be  knotted  around  the  two  inner  strands. 
Hold  the  two  inner  strands  in  the  left  hand  (Fig.  Ill,  a); 
place  the  right  hand  strand  over  the  two  inner  strands  (b) ; 
bring  the  left  hand  strand  down  over  the  part  of  the  right 
hand  strand  which  lies  on  the  left  of  the  two  inner  strands  (c). 
Now  the  left  hand  strand  is  passed  along  to  the  right,  under 
the  two  inner  strands,  and  up  through  the  loop  formed  by 
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the  right  hand  strand  (d).  Pull  the  right  and  left  ei  is 
outward.  This  completes  the  first  half  of  the  knot  (e). 
To  begin  another  knot,  the  left  hand  strand  is  placed  across  Jie 
two  inner  strands,  as  in  (f).     The  right  hand  strand  is  brought 


FIG.   II.       SOLOMON  S    KNOT 

down  over  the  part  of  the  left  hand  strand  which  lies  to  the 
right  of  the  two  inner  strands  (g).  Now  the  right  hand  strand 
is  passed  under  the  two  inner  strands,  and  up  through  the  loop 
formed  by  the  left  hand  strand  (h).  Pull  the  ends  outward, 
one  to  the  left,  one  to  the  right,  and  you  will  have  a  finished 
flat  knot  (Fig.  II),  called  Solomon's  Knot.  Continue  in  this 
manner,  handling  the  next  two  pairs,  and  so  on,  until  the 
first  row  of  knots,  going  across  both  sides  of  the  oblong,  is 
completed.  In  the  second  row  the  right  hand  strand  of 
one  knot,  and  the  left  hand  strand  of  the  next  knot,  are 
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held  together,  and  the  knot  is  tied  with  the  two  strands  on 
either  side  of  them  (Fig.  II). 

Care   must  be   taken  to   keep   the  meshes  even.     When 
the  bottom  of  the  oblong  is  reached,  the  two  sides  are  joined 

a  6  c 


FIG.    III.       METHOD    OF   TYING    A    SOLOMON  S    KNOT 

at  the  bottom  by  placing  the  meshes  and  knots  evenly  to- 
gether, and  t3ang  together  a  knot  from  the  front  and  a  knot 
from  the  back,  with  two  of  their  outside  strands.  Cut 
the  ends  of  the    raffia  a  uniform    length    to    make   a  good 
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finish.  A  prettj'  twine  holder  may  be  made  in  this  manner 
by  sphtting  the  strands  of  raffia  and  making  smaller 
meshes. 

9.  Knotted  Work  Bags.  Secure  a  small  brass  ring.  Into 
it  loop  eight  long,  red  strands  of  raffia,  as  described  in  Section 
7;  or,  loop  seven  strands  on  one,  as  shown  in  Fig.  IV  (a), 
and  tie  the  ends  of  the  foundation  so  as  to  fonn  a  ring  in 
the  center.  The  tied  ends  are  dropped,  making  the  eighth 
pair  (b),  "We  will  call  those  strands  leaders.  The  knot  in 
this  bag  is  tied  as  described  in  Section  S.  On  every  two 
red  leaders  knot  six  strands  of  natural  colored  raffia  in  the 
following  way:  Place  a  strand  under  the  two  leaders,  at 
right  angles  to  them.  Then  proceed  to  tie  the  knot  (Solomon's 
knot).  Ever}'  knot  must  be  pressed  close  to  the  brass  ring, 
thus  forming  a  symmetrical  center  for  the  bottom  of  the 
bag  (See  Fig.  V).  Between  every  two  pairs  of  leaders  we 
have  twelve  strands  of  natural  colored  raffia — six  strands 
pointing  to  the  left  and  six  strands  pointing  to  the  right. 
Gather  the  twelve  strands  into  one  hand  and  tie  together, 
using  the  first  leader  to  the  right  and  the  first  leader  to  the 
left  for  tying  the  Solomon  knot  (Fig.  V).  Treat  the  other 
leaders  in  this  manner  (Fig.  IV,  c). 

The  next  step  is  an  important  one,  for  upon  it  depend 
the  shaping  of  the  bag.  The  two  leaders,  between  two 
knots,  naturally  lie  toward  each  other.  They-  are  tied  to- 
gether in  an  ordinary  hard  knot.  To  make  the  bottom  of  the 
bag  flat,  the  leaders  are  tied  so  as  to  allow  the  work  to  lie 
flat.  To  make  the  bottom  rounded,  and  later  to  draw  the 
sides  into  shape,  the  leaders  are  drawn  closer  together. 
Tie  all  the  leaders  in  this  manner.  Now  the  first  half  of 
the  figure  is  finished  (Fig.  V,  a). 

Hold  the  leader  which  points  to  the  right,  in  the  right 
hand,  over  the  bunch  of  strands.  Take  six  strands  from 
the  knot  on  the  right,  and  in  their  order,  tie  them  in  a  hard 
knot,  on  to  the  leader  held  in  the  right  hand,  letting  each 
strand  come  under  the  leader  (d)  (c).  Take  the  other  leader, 
which  points  to  the  left,  and  hold  it  in  the    left  hand.     Take 
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six  strands  from  the  knot  on  the  left,  and  in  their  order  tie 
them  in  hard  knots,  on  to  the  leader  held  in  the  left  hand 
(c)  (d).     Tie  once  around  in  this  manner.     The  two  leaders 


FIG.   V.       KNOTTED    DESIGN    FOR    SEWING    BAG 


fall  together  at  the  bottom  of  this  figure  (c).  The  figure  is 
now  complete.  Repeat  the  exercise  until  the  desired  shape 
and  size  are  attained. 
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The  bag  may  be  finished  in  several  ways:  (i)  The  ends 
of  the  raffia  may  be  braided  and  looped  over  to  the  inside, 
where  they  are  fastened.  (2)  The  ends  along  the  edges  of 
each  scallop  may  be  run  each  way  from  the  upper  point, 
passing  through  all  the  knots,  and  being  cut  off  at  the  lower 
point  of  the  scallop.  (3)  The  ends  may  be  run  each  way, 
through  all  the  knots,  to  the  upper  point  of  the  scallop,  and 
tied  in  a  small  tassel  (4).  The  edge,  if  finished  without  the 
tassel,  may  be  bound  by  sewing  over  and  over  with  narrow 
ribbon  or  raffia.  Use  a  braided  handle.  A  pretty  lining 
adds  to  the  beauty  of  the  bag. 

10.  Handkerchief  or  Work  Bag.  Fig.  IV  (c)  shows  the 
bottom  of  a  very  attractive  handkerchief  or  work  bag.  The 
exercise  is  begun  as  in  (a)  and  (b).  After  the  first  row  of 
points  is  completed,  the  ends  are  all  tied  to  a  piece  of  No.  3 
reed,  bent  circular,  as  shown  in  Fig.  IV  (c).  This  is  done 
by  first  tying  the  reed  to  the  ends  of  the  points  of  the  leader  (c). 
Each  strand  of  raffia  is  tied  with  a  double  knot  around  the 
reed,  drawing  it  from  below  just  as  the  strands  were  knotted 
around  the  leader  in  Fig.  IV.  After  the  strands  have  all 
been  knotted  around  the  reed,  begin  to  make  Solomon  knots 
and  continue  until  the  bag  is  as  large  as  desired.  The  top 
may  be  finished  by  making  rows  of  Solomon  knots.  Bend 
outward  and  fasten,  making  loops  around  the  top.  Cord 
or  ribbon  is  drawn  through  the  loops  to  close  the  bag,  or  the 
lining  may  be  allowed  to  form  a  heading  and  the  draw  strings 
run  through  it,  as  in  Fig.  IV  (d).  Fig.  IV  (e)  shows  the 
bottom  of  the  bag.  By  making  the  knots  close  together 
near  the  bottom,  the  lower  part  of  the  bag  will  have  a  more 
solid  appearance  than  the  upper  portion,  producing  a  pleasing 
effect. 

11.  Continuous  Coil  Basket.  The  material  required  is 
reeds  and  raffia.  Soak  a  No.  2,  3,  4  or  5  reed  in  hot  water 
until  pliable.  Dampened  raffia  makes  the  work  more  even 
and  smoother.  Thread, a  darning  needle  with  the  large  end 
of  the  raffia.  Scrape  the  reed  flat,  with  a  knife,  i^  inches 
from  the  end.     Hold  the  reed  in  the  left  hand,  and  wind  the 


LADY'S  HANDKERCHIEF   BAG 
Woven  from  raffia 


Construction  Work 


241 


thread,  carefully,  around  the  scraped  portion.  Wind  toward 
the  point.  Shape  the  covered  end  into  a  round  coil  and 
sew  firmly  through  the  center  until  the  coil  is  securely  fastened. 
See  that  the  coil  is  well  covered  with  raffia  (Fig.  VI).     This 


FIG.   VI.       COVERING    A    REED 


is  simply  stitching  over  and  over  the  one  coil.  Introduce 
a  new  thread  by  placing  it  along  the  reed,  and  working  over 
it  until  the  end  is  securely  fastened.  Thread  the  new  strand 
into  the  middle  and  work  the  end  of  the  old  one  until  it  is 
securely  fastened. 

To  introduce  color,  proceed  in  the  same  manner  as  in 
introducing  new  threads.  Do  not  cut  the  threads  in  changing 
from  one  color  to  another,  but  carry  them  along  with  the 
reed,  and  work  over  them.  In  filling  out  designs,  stitches 
are  not  counted  as  would  naturally  be  supposed.  The 
design  must  be  filled  in  solid,  and  may  take  more  or  less 
stitches,  according  to  the  size  of  the  thread.  A  pattern  of 
the  design  to  be  used  may  be  cut  from  paper,  and  laid  on 
the  basket  as  the  work  progresses. 

After  the  bottom  of  the  basket  has  been  made  the  desired 
size,  begin  shaping  the  side  by  holding  the  reed  directly  over 
the  last  coil,  if  straight  sides  are  desired.  If  the  basket  is 
to  flare,  hold  the  reed  and  raffia  to  the  outside  of  the  last 
coil.  If  the  basket  is  to  grow  smaller,  hold  the  bunch  of 
reeds  and  raffia  to  the  inner  edge  of  the  last  coil. 
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To  splice  the  reed,  scrape  the  ends  to  be  spliced  two 
inches  from  the  points,  and  place  them  together,  lapping 
one  over  the  other,  so  that  the  size  of  one  reed  may  be  kept. 
Continue  weaving,  holding  the  ends  together  until  they 
are  securely  fastened. 

Finish  the  basket  by  scraping  the  reed  to  a  point  and 
finishing  the  coil  off  gradually.  This  basket  may  be  made 
with  a  rope  of  raffia  or  an  ordinary  clothes  line  rope  for  the 
foundation. 

12.  Navajo  Weave,  (a)  Round  Baskets.  To  commence 
a  round  basket,  proceed  as  in  Fig.  VI.  Bring  the  thread 
back  between  the  coil  and  reed,  and  over  the  reed  to  the 
front,  and  back  between  the  coil  and  reed.  Bring  the  needle 
through  to  the  front  under  the  coil.  The  stitch  is  now 
complete   (Fig.  VIII).     As  the  coil  progresses,  each  stitch 


FIG.   VIII.       CLOSE    WEAVE 


is  passed  between  two  stitches  of  the  coil  beneath.  For 
introducing  new  threads,  color,  design,  splicing  the  reed  and 
finishing,  see  Fig.  VI.  Fig.  VII  (d)  shows  the  finished  basket, 
(b)  Oval  Basket.  To  commence  an  oval  basket, 
measure  off  six  or  eight  inches  of  the  reed,  and  carefully  bend 
it  at  this  point.  Hold  in  the  left  hand  the  two  reeds,  keeping 
the  short  end  underneath  the  long  one,  and  the  bent  end  to 
the    right.     Commence    weaving    by    wrapping    the    raffia 
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several  times  around  the  bent  end.  Use  the  Navajo  stitch. 
Draw  the  thread  firmly,  and  do  not  let  the  reeds  spread  apart. 

(c)  Needle  Basket.  This  attractive  and  useful  article 
may  be  made  by  weaving  over  a  No.  i  reed  a  small  Navajo 
basket.  Make  a  small  cushion  to  fit  the  basket.  Fasten 
the  cushion  in  place  with  threads  of  raffia. 

13.  Mariposa  Weave.  To  commence  an  oval  basket, 
follow  the  instructions  in  Fig.  VI.  After  the  bent  end  is 
smoothly  covered,  bring  the  thread  over  the  long  reed  from 
the  back  down  between  the  two  reeds,  around  the  short  reed, 
and  down  between  the  two  reeds  again.     Bring  the  thread 


FIG.   IX.       MARIPOSA    WEAVE 


up  between  the  two  reeds  at  the  right  of  the  stitch,  and 
down  between  the  two  reeds  at  the  left  of  the  stitch.  This 
completes  the  stitch.  Both  reeds  (Fig.  IX)  are  wound 
toward  you.  This  is  sometimes  called  the  open  work  stitch. 
For  introducing  new  threads,  color,  design,  splicing  the 
reed  and  finishing,  see  Fig.  VI. 

Fig.  VII  (b)  shows  the  completed  basket. 

14.  Lazy  Squaw  Weave,  (a)  Small  Coil.  To  commence 
a  round  basket  follow  the  instructions  given  in  Fig.  VI. 
This  is  a  long  and  a  short  stitch.  Hold  the  coil  in  the  left 
hand.  Wrap  the  raffia  toward  you  and  around  the  reed, 
then  over  the  reed  again  and  down  through  the  center  of  the 
coil.  This  gives  the  long  stitch,  while  wrapping  the  reed 
once  gives  the  short  stitch  (Fig.  X).  In  the  Lazy  Squaw 
weave  the  thread  is  wound  toward  you,  just  the  opposite  of 
the   winding   in   the    Navajo  weave.     For  introducing  new 
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threads,  color,  design,  splicing  the   reeds  and  finishing,  see 
Fig.  VI.     Fig.  VII  (e)  shows  the  finished  basket. 

(b)  Large  Coil.  To  commence  the  basket,  follow  the 
instructions  given  in  Fig.  VI,  using  a  No.  2  reed.  Gradually 
introduce  three  more  No.  2  reeds  and  eight  or  ten  strands  of 


FIG.   X.       LONG    AND    SHORT    STITCH 

raffia.  Wind  the  coil  three  or  four  times  in  making  the  short 
stitch,  then  down  through  the  coil  once,  for  the  long  stitch. 
Keep  the  coil  a  uniform  size  by  introducing  new  reeds  and 
strands  of  raffia.  This  basket  is  often  made  with  coil  of 
raffia  without  the  reed.  For  introducing  new  threads, 
color,  design,  splicing  the  reeds  and  finishing,  see  Fig.  VI. 

(c)  Crochet  Stitch.  To  commence  this  basket,  follow 
the  directions  given  in  Section  7,  using  a  No.  2  reed.  The 
coil  is  divided  into  eight  equal  parts  by  the  long  stitch  of 
the  Lazy  Squaw  weave.  In  the  second  round,  the  long 
stitch  falls  directly  upon  the  long  stitch  of  the  first  round. 
Working  from  you,  as  in  the  Lazy  Squaw  weave,  split  the 
long  stitch  in  the  first  coil.  The  ribs  formed  by  these  split 
stitches  must  radiate  evenly  from  the  center  of  the  basket. 
To  keep  the  basket  firm,  long  stitches,  forming  new  ribs,  are 
introduced  as  the  basket  progresses.  To  introduce  new 
threads,  color,  design,  splicing  the  reed  and  finishing,  see 
Fig.     VI. 

16.  Porno  Bam  Tush.  Soak  a  No.  i  reed  until  pliable. 
Cut  eight  lengths.     Tal"^  four  of  these  reeds  and  lay  them 
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(a)  Continuous  stitch;  {b)  Mariposa  stitch;  (c  and  d)  Navaho  stitch;  (e)  lazy 
squaw  stitch.  .  ,     ,  ,  -i  i   •      .^     •    . 

These  beautiful  and  useful  articles  can  be  made  by  any  child  in  the  inter- 
mediate and  grammar  grades,  (a)  shows  the  loose  strands  of  raftia  of  which  the 
basket  is  made. 
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parallel  to  each  other.  With  a  strand  of  raffia,  weave  over 
and  under  through  the  centers  of  the  reeds,  until  you  have 
a  square  of  weaving.  Make  two  of  these  sets  of  weaving. 
Place  the  two  sets  together,  crossing  them  at  right  angles, 
and  having  the  ends  of  the  two  weavers  come  together. 
Commence  weaving  around  the  center,  using  both  threads, 
one  thread  passing  over  the  reed  while  the  other  passes 
under  the  same  reed.  After  weaving  around  four  or  five 
times,  insert  two  extra  reeds  in  each  corner.  Now  begin 
radiating  the  reeds,  making  a  complete  circle.  The  weaving 
must  be  firm  and  close.  To  introduce  new  threads,  weave 
the  new  threads  along  with  the  old  ones  for  several  inches. 
Then  push  the  old  thread  on  the  inside  of  the  basket.  The 
ends  of  the  threads  are  cut  off  after  the  basket  is  completed. 

This  basket  is  shaped  over  a  form — a  medium  sized  bowl 
is  convenient.  The  bottom  of  the  basket  must  be  woven  as 
large  as  the  bottom  of  the  bowl.  Place  the  bowl  on  the 
woven  bottom,  and  fasten  securely  by  tying  over  the  top  of 
the  bowl  with  extra  threads  of  raffia.  The  weaving  may 
now  be  continued,  pressing  the  reeds  close  to  the  bowl. 
Two  or  more  colors  are  attractive  in  this  weave. 

When  the  weaving  is  finished,  cut  the  ends  of  the  spokes 
a  uniform  length,  about  three  inches,  leaving  the  ends 
sharpened.  Soak  in  warm  water  until  very  pliable.  Care- 
fully bend  the  end  of  the  first  spoke  and  push  it  down  beside 
the  second  spoke.  Bend  the  end  of  the  second  spoke  and 
push  it  down  beside  the  third.  Continue  in  this  manner 
until  all  the  spokes  are  fastened. 

PAPER    AND    CARDBOARD. 

16.  Value.  Paper  and  cardboard  afford  an  excellent 
means  of  working  out  or  making  practical  much  of  the  number 
work  used  in  the  intermediate  and  grammar  grades.  Some 
objection  is  occasionally  made  to  this  material  because  it  is 
not  substantial.  This  is  not  a  serious  objection.  The  first 
exercises  are  simply  a  preparation  for  more  advanced  problems 
later.     Every  child  is  able  to  use  this  material    because  it  is 
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FIG.   I    (a)       PLAN  FOR  CHRISTMAS 
BASKET 


cheap.     The  paper  comes  in  every  shade  of  color  and  in 
various  textures,  and  the  choosing  of  these  shades  is  in  itself 

an  excellent  art  training. 
Every  model  requires  a 
drawing  and  the  care  and 
neatness  necessary  in  this 
drawing  afford  a  good 
means  of  discipline.  The 
geometric  figures  require 
the  most  accurate  drawing 
and  construction.  The 
decoration  on  these  exer- 
cises is  an  important  part 
of  the  problem,  and  forms 
the  beginning  of  an  art 
training  that  will  be  very 
valuable  in  the  more  ad- 
vanced work  in  weaving,  leather  work,  basketry  and  metal. 
This  work,  when  proprely  taught,  affords  excellent  mental 
training  and  discipline. 

17.  Baskets.    The  following  are  suggestions  for  Christmas, 
May  or  Easter  baskets. 

Figure  I.       Material:      Light     weight    bristol     board, 
drawing      paper,        or 
Prang  special  construc- 
tion paper. 

Draw  a  5 -inch  square. 
Draw  lines  one  inch 
from  and  parallel  to  the 
edges  of  the  square,  as  x 
shown  in  the  figure. 
Draw  the  diagonals  of 
the  squares  found  in 
the  comers  of  the  pat- 
tern drawing.  Cut  all  continuous  lines.  Score  all  dotted 
lines.  To  do  this,  place  the  ruler  along  all  lines  to  be 
creased,  and  draw  the  back  edge  of  one  of  the  blades  of  the 
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FIG.   I    (b)       COMPLETED    BASKET 
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FIG.  II  (a)   PLAN  FOR  EASTER  BASKET 


scissors  over  these  lines.  Do  not  press  hard  enough  to  cut 
the  paper.  Before  doing  this  scoring,  compare  your  drawings 
with  the  figure  to  see  that 
it  is  correct.  Turn  the 
triangles  in  the  corners 
outward,  and  tie  the  cor- 
ners with  twine  or  narrow 
ribbon.  Cut  a  handle  7  x  ^ 
inches. 

Figure       II.  Mate- 

rial: Drawing  paper,  light 
weight  bristol  board,  or 
Prang  special  construction 
paper. 

Draw  a  6-inch  square. 
Divide  this  into  two-inch 
squares.  Divide  the  squares  in  the  corners  in  five  parts. 
Study  the  figure  before  making  these  divisions.  With  young 
children  this  may  be  done  free-hand.  Cut  all  continuous 
lines,  and  score  all  dotted  lines.  Paste  as  shown  in  the  finished 
basket.  The  center  squares  on  the  right  and  left  sides  turn 
upward  and  the  strips  formed  by  cutting  the  corner  squares 

are  pasted  to  these   center 
squares. 

Figure  III.  Mate- 
rial. The  same  material 
may  be  used  as  for  the  pre- 
vious exercises. 

Present       a      completed 
■•   basket.     What    is    tlie  first 
drawing  to  be  made  in  mak- 
ing the  pattern  drawing  for 

FIG.  II  (b)   COMPLETED  BASKET    ^|^-g  ^askct? 

From  the  construction  of  previous  baskets  and  boxes, 
the  pupils  should  know  that  it  is  a  rectangle.  By  careful 
questioning  the  teacher  is  often  able  to  get  the  pupils  to 
work  out  for  themselves  much  that  is  ordinarily  dictated, 


248 


Public  School  Methods 


thus  giving  the  pupils  no  opportunity  to  think  for  themselves. 
Draw  a  rectangle  5  J  by  4^  inches.  Draw  other  lines  within 
this  rectangle  i^  inches  from  and  parallel  to  the  edges  of  the 
rectangle.     There  is  now  a   i|  inch  square  in  each  corner. 


FIG.    Ill    (a)       PLAN    FOR    FLOWER    BASKET 

The  slanting  straight  lines  within  these  small  squares  are 
\  inch  from  the  outside  corners.  Study  the  figure.  Cut  all 
continuous  lines  and  score  dotted 
lines,  which  form  the  bottom  of  the 
basket. 

Cut  a  strip  12  inches  long  and 
\  inch  wide.  This  strip  is  pasted 
around  the  top  to  hold  the  upper 
edge  of  the  basket  together.  Before 
beginning  to  paste  the  strip,  mark 
it  off  into  four  parts,  as  this  will 
Cell   exactly  the   part   of   the   strip 

which  is  to  be  used  along  each  edge.  Begin  to  paste  the 
strip  at  the  middle  of  one  side  or  end.  By  doing  this,  the 
seam  will  not  come  at  a  corner.     Cut  a  handle  6  by  ^  inches. 


FIG.   Ill    (b)       COMPLETED 
BASKET 


Construction  Work 


Figure     IV.      Material:     Light    weight    bristol    board, 
drawing  paper,  or  Prang  special  construction  paper. 

Draw  a  6-inch  circle.  (This  means  a  circle  measuring 
3  inches  from  the  center  to  the  circumference.)  Bisect  the 
circumference  of  the  circle 
vertically  and  horizontally 
by  placing  dots  in  the  cir- 
cumference. With  each  of 
these  points  as  a  center, 
draw  a  2 -inch  circle  (one 
inch  from  center  to  circum- 
ference). These  circles  cut 
the  large  one.  Use  these 
points  of  intersection  as 
centers,  and  draw  other  2- 
inch  circles,  as  shown  in 
the  figure.  Cut  all  con- 
tinuous lines  and  fold  into 
shape  as  shown  in  the  completed  basket, 
with  twine  or  ribbon. 

Figure    V.      This     exercise     is     almost     the     same     as 
Figure  IV,  only  it  is  cut  differently.     The  square  drawn  in 

the  center  is  made 
by  placing  the  ruler 
across  the  points 
where  the  middle 
circle  bisects  each 
of  the  others,  or 
by  connecting  a  and 
b,  c  and  d,  e  and  /,  g 
and  h.  Study  the 
figure  carefully  be- 
fore making  the  drawing.  Cut  all  continuous  lines  and  fold 
into  shape.  See  the  drawing  of  the  completed  basket.  Tie 
the  corners. 

18.  Boxes.      Since  so  many  uses  for  boxes  may  be  found 
in  the  primary  and  intermediate  grades,  directions  for  making 


FIG.   IV    (a).       PLAN  FOR   MAY    BASKET 


Tie  at  the  comers 


FIG.   IV    (b).      COMPLETED    BASKET 
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a   few  of  the  more  simple  ones  are  given.     There  are  boxes 
for  colored  crayons,  seed  boxes,  boxes  for  colored  shoe-pegs 

and  toothpicks,  candy  and 
valentine  boxes. 

Square  Box.  Mate- 
rial: The  same  as  in  the 
previous  exercises.  Figure 
VI  shows  the  pattern  and 
completed  drawings  for  a 
3-inch  square  box  with 
cover  attached.  Draw  a 
rectangle  9  by  5  inches. 
Draw  lines  within  the  rect- 
angle I  inch  from  and  par- 
,  ,  allel    to    the    edges    of    the 

FIG.   V    (a)       PLAN    FOR    MAY  BASKET  •,  -r^  •,,    , 

rectangle.  Draw  parallel 
lines  across  the  center,  i 
inch  apart,  as  shown  in  the 
drawing.  Cut  all  continuous 
lines.  Score  the  dotted  lines. 
Turn  the  sides  upward,  and 
paste.      Study  the  figure. 

Rectangular         Box. 
Material:      The  same  as  in  ^" 
previous  exercises.     See  fig- 
ure VII.     Draw  a  rectangle 


nzi 


I r 


FIG.   V    (b)       COMPLETED    BASKET 

9  by  7  inches.  Draw  lines 
parallel  to  and  i  inch  from 
the  edges  of  the  rectangle. 
Draw  parallel  lines  through 
the  center,  i  inch  apart,  as 
in  Fig.  VI.  Cut  all  con- 
tinuous lines.  Score  all 
dotted  lines.     Turn  upward 


FIG.    VI    (a)       PLAN    FOR    SQUARE    BOX  . 

and  paste. 
Triangular   Box.     Figure  VIII.     Material:    The   same 
as  in  the  previous  exercise.     Draw  a  7-inch  square.     Draw 


Construction  Work 


251 


lines  I  inch  from  and  parallel  to  the  edges  of  the  square. 
Draw  straight  lines  f  inch  from  the  edges  of  the  small  squares 
in  front,  left  and 
back,  right  corners, 
as  shown  in  the  fig- 
ure. Connect  with 
the  ruler  the  points 
where  the  lines  just 
drawn  touch  the  in- 
ner lines,  and  draw 
diagonal  lines  as 
shown  in  the  pattern. 
Cut  all  continuous  lines 
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FIG.   VI    (b)       COMPLETED    BOX 

Score  all  dotted  lines;    fold   and 
paste. 

Hexagonal  Box.  Fig- 
ure IX  shows  a  pattern 
drawing  for  a  hexagonal 
box,  with  cover  attached. 
Draw  a  3 -inch  circle  within 
a  5-inch  circle,  using  the 
same  center.  With  i  ^  inches 
on  the  circle  maker,  mark 
off    six    points    in  the    cir- 


FiG.  VII  (a)  PLAN  FOR  RECTANGu-  cumfcrcnce  of  the  small  cir- 
cle. Connect  these  points 
with  straight  lines.  From  each  point  draw  a  straight  line 
perpendicular  to  the  edges  of  the  hexagon.  With  a  and  h 
as  centers,  and  a  distance 
equal  to  ah  on  the  circle 
maker,  draw  two  arcs  which 
intersect  at  c.  With  c  as 
a  center,  draw  two  other 
circles  the  same  size  as  the 
ones  just  drawn.  Proceed  to 
construct  the   cover  on  the 


FIG.   VII    (b)       COMPLETED    BOX 


same  plan  as  the  box.     When  cut  and  pasted,  the  result  is 
a  hexagonal  box  with  cover    attached. 
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19.  Envelope  Folio.  Material:  Heavy  cover  paper. 
Draw  a  rectangle  lyf  x  ii^  inches.  Place  the  long  edge  of 
the  rectangle  parallel  with  the  front  edge  of  the  desk.     Draw 

a  line  parallel  to  and  5 
inches  from  the  left  edge  of 
the  rectangle.  Draw  a  line 
parallel  to  and  4^  inches 
from  the  right  edge.  Draw 
other  lines  parallel  to  and 
2  inches  from  front  and 
back  edges.  Draw  slanting 
lines  as  shown  in  the  pat- 
tern, Fig.  X,  from  points  on 
outside  edges,  i  inch  from 
corners,  to  inside  corners. 
Draw  a  tongue,  as  shown, 
at  right.  On  the  opposite 
side  cut  slits  into  which  the 
tongue  may  be  drawn.  This 
makes  a  very  interesting 
folio,  in  which  language 
papers  or  drawings  may  be 
kept. 
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FIG.   VIII    (a) 


PLAN      FOR 
LAR    BOX 


TRIANGU- 


COMPLETED    BOX 


FIG.   IX.       PLAN    FOR    HEXAGONAL    BOX 
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20.    Lantern.     Figures   XI    and   XII    show   drawings   for 
a  lantern.     Material:  Jute  or  straw  board. 


FIG.  X,      ENVELOPE 

Draw  a  rectangle  6x5  inches  Place  the  short  edge 
parallel  with  the  front  edge  of  the  desk.  Draw  slanting 
lines  from  points  i  inch  from  the 
front  corners  to  the  back  corners,  as 
shown  in  Fig.  XI.  Bisect  the  back 
edge,  and  2f  inches  from  this  point 
of  bisection  place  a  dot  at  the  point 
marked  "a".  Connect  the  back  corn- 
ers by  slanting  lines  to  this  point. 

Bisect  the  front  edge  of  the  rect- 
angle and  place  a  point  at  "b",  i^ 
inches  from  the  point  of  bisection. 
Connect  "b"  with  slanting  lines  drawn 
within  the  rectangle. 

We  now  have  a  pattern  for  one 
side  of  the  lantern.  This  when 
placed  or  repeated,  as  shown  in  Fig. 
XII,  gives  the  complete  drawing  for 
the  lantern. 

By  use  of  the  shoemaker's  punch, 
^'°'  '"'•i^kteIn''''  '°''    holes  are  placed  as  shown  in  the  draw. 
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ing.     Lace   back    and    forth   with  a  colored   twine,   and    we 
have  the  finished  electric    lantern,  as    shown   in  Fig.  XIII, 


FIG.  XII.       PATTERN    FOR   LANTERN 


A  design  is  cut  in  each  side  and  colored  tissue  paper  is  placed 
on  the  inside.     Fig.  XIII  shows  the  design. 


FIG.   XIII.      COMPLETED   LANTERN 


DYE    STUFFS 


21.  Vegetable  Dyes,  (a)  Indian  Dyes.  When  we  come  to  the 
coloring  of  baskets  or  the  materials  of  which  they  are  made,  we  enter 
another  field  that  has  been  only  partially  explored.     We  must  form 
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our  tastes  from  good  models,  and  nothing  better  is  known  to  art 
than  the  olden  hues  used  in  baskets  made  by  the  Indian  tribes  of 
the  Southwest. 

A  visit  to  any  museum  where  there  is  a  collection  of  these  Indian 
baskets  will  enable  one  to  recognize  the  soft,  rich   quiet  Indian  colors. 

True  Indian  colors,  used  in  basketry  are  few  in  number,  red, 
green,  black,  cream,  yellow,  brown. and  occasionally  blue;  but  there 
are  many  soft  gradations  of  self-coloring — soft  ysllows,  browns, 
greens,  that  are  more  harmonious  than  brighter  colorings  would  be. 

It  is  true  that  the  "Indian  dyes  may  be  duller,  that  they  do  not 
run  through  such  a  lengthy,  diverse  and  brilliant  chromatic  gamut 
as  the  white  man's  dyes,  but  the  Indian  dyes  are  permanent  and 
they  are  so  softened  by  the  mellowing  touch  of  time,  as  to  gain  with 
age  an  exquisite  combination  of  color  values,  altogether  inimitable." 

Vegetable  dyeing  is  a  fascinating  part  of  basketry.  When  one  is 
interested  he  is  led  to  make  many  new  discoveries. 

It  is  surprising  how  many  beautiful  dyes  may  be  found  in  the 
fruits  and  blossoms  of  many  plants. 

The  faded  flowers  of  the  purple  iris  are  full  of  the  purple  liquid. 

The  Indian  method  of  dyeing  is  as  different  from  ours  as  is  their 
choice  of  materials. 

Sometimes  they  bury  spruce  root  and  other  woody  fibres  in  cer- 
tain mineral  springs  or  mud  pools  for  weeks  and  months,  and  thus 
gain  a  beautiful  chocolate  color.  In  another  tribe  a  pit  is  made, 
the  material  is  smeared  with  charcoal  paste,  sprinkled  with  two  inches 
of  willow  ashes,  and  the  whole  covered  with  loose,  damp  earth,  and 
allowed  to  remain  three  or  four  days.  Exper"ence  has  taught  the 
Indian  that  if  it  is  left  too  long,  the  lye  will  eat  the  fibre  and  render 
it  useless,  and  if  taken  out  too  soon  the  color  will  be  brown  instead 
of  the  desired  glossy  black. 

Squaw  grass,  used  by  the  Klickitas  in  their  exquisite  basketry, 
is  naturally  white,  but  is  turned  to  yellow  by  being  soaked  a  certain 
length  of  time  in  cold  water,  while  a  rich  brown  is  obtained  by  using 
hot  water. 

Boiling  mud  from  sulphur  springs  that  abound  on  some  of  the 
reservations  is  used  to  color  splints  black. 

Some  berries  are  used  for  red,  and  the  seed-case  of  the  sunflower 
yields  a  dark  rich  purple. 

These  Indian  methods  of  dyeing  are  crude  and  laborious,  but 
the  results  are  exquisitely  beautiful  and  fadeless.  So  long  as  we 
seek  by  means  of  vegetable  and  mineral  dyes  rich,  soft  and  enduring 
hues,  it  is  perfectly  legitimate  to  shorten  and  simplify  the  process 
and  to  employ  any  labor-saving  device. 

(b)  Recipes  for  Dyeing  Raffia  and  Rattan,  (i)  Mordant.  A 
useful  mordant  for  most  vegetable  dyes  is  made  from  three  ounces 
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of  alum  dissolved  in  one  quart  of  water.  Soak  the  raflfia,  rattan 
or  grass,  etc.,  in  the  mordant  over  night  and  drain  before  putting 
the  material  into  the  dye  proper.  All  material  must  be  thoroughly 
cleaned  before  dyeing. 

(2)  Bhte.  Indigo  is  a  pure  and  enduring  dark  blue,  but  demands 
so  much  attention  and  labor  that  it  is  not  a  favorite  with  amateur 
dyers.  An  indigo  dye-pot,  once  started,  may  be  used  almost  indefi- 
nitely by  adding  more  dye  as  the  old  is  used. 

Take  eight  parts  of  indigo  (paste),  three  and  one-half  parts  of 
bran,  and  twelve  parts  of  potash  or  lye,  with  sufficient  water.  Keep 
this  solution  at  about  95  degrees  for  a  week  to  ferment.  If  it  is 
slippery  it  needs  more  bran  and  lye.  Use  the  latter,  one  part  sat- 
urated solution  to  nine  parts  of  water.  This  bath  will  have  a  greenish 
color,  not  at  all  like  indigo. 

The  material  to  be  dyed  is  placed  in  the  warm  dye,  allowed  to 
remain  from  one  to  several  hours,  according  to  its  absorbent  capacity, 
is  then  hung  in  the  air,  in  a  breeze  if  possible,  is  again  put  into  the 
dye  and  the  process  repeated  until  desired  shade  of  dark  blue  is 
obtained. 

No  alum  or  mordant  is  used  with  indigo.  Get  the  indigo  paste 
at  some  dye  house. 

(3)  Yellow,     (a)   Soak  raffia  or  rattan  in  alum  mordant  over  night. 
Soak  fustic  chips  over  night;  in  the  morning  boil  for  ten  or  fifteen 

minutes  in  the  same  water.  Strain.  Place  the  material  in  the 
strained  solution,  letting  it  remain  until  the  desired  shade  is  obtained. 
If  the  chips  are  boiled  too  long  a  dull  olive  color  is  obtained.  It  is 
for  this  reason  the  chips  are  removed  after  boiling  ten  or  fifteen 
minutes. 

(b)  Make  a  solution  with  green  peach  leaves.  No  mordant  is 
used. 

(c)  Make  a  solution  with  bark  from  the  white  oak  tree.  No 
mordant  is  used. 

(d)  A  common  weed,  in  temperate  climes  growing  in  fence  comers, 
and  much  abhorred  by  farmers  for  its  disastrous  effects  upon  stock 
when  it  gets  mingled  with  hay,  is  the  sneeze-weed.  This,  as  well 
as  many  yellow  composite  blossoms,  will  give  a  pure  fadeless  yellow, 
when  made  into  a  strong  tea.     Use  an  alum  mordant. 

(4)  Scarlet.  Mordant  the  material  with  six  parts  of  stannous 
chloride  crystals  to  four  parts  of  cream  of  tartar.  Dye  with  cochi- 
neal which  has  been  boiled  and  strained,  until  the  desired  color  is 
obtained. 

(5)  Red  Orange.  Cochineal  added  to  the  fustic  solution  for 
yellow  gives  a  dull  red  orange. 

(6)  Orange  from  Annatto.  A  bright  orange  is  made  from  annatto. 
A  short  time  before  it  is  required  for  use  it  is  dissolved  by  boiling 
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it  with  a  solution  of  carbonate  of  soda  (washing  soda)  for  twenty- 
minutes.  Mordant  the  material  with  stannous  chloride  (or  tin  crys- 
tals), which  dissolve  in  a  small  quantity  of  water,  and  dye. 

A  bright  red  orange  is  obtained  by  using  broom  sedge  dye  first. 
Drain  and  dry,  then  color  with  madder  root. 

(7)  Red.  Wash  the  material  and  soak  in  an  alum  mordant  over 
night.  Make  a  solution  with  hypernic  chips.  Boil  for  ten  or  fifteen 
minutes  the  following  morning  and  strain.  Place  the  material  to 
be  dyed  in  the  strained  solution,  leaving  it  until  the  desired  shade 
is  obtained. 

(8)  Indian  Red.  A  fine  Indian  red  may  be  obtained  by  using 
extract  of  sumac. 

Use  an  alum  mordant. 

(9)  Black.  A  good  black  may  be  obtained  by  boiling  logwood 
chips  in  sufficient  water  to  cover  them,  for  fifteen  or  twenty  minutes. 
Add  sufficient  water  to  cover  the  material  to  be  dyed.  After  boiling 
fifteen  minutes,  drop  in  a  few  lumps  of  copperas.  When  the  desired 
black  is  obtained  remove  the  material. 

Sometimes  the  raffia  is  soaked  in  a  solution  composed  of  fifty 
parts  of  logwood  and  ten  parts  of  fustic  for  one-half  hour.  The 
raffia  is  then  removed  and  four  parts  of  copperas  added.  The 
material  is  again  returned  and  allowed  to  remain  for  fifteen  minutes. 
This  gives  a  good  black. 

(10)  Purple.  Soak  the  material  in  an  alum  mordant.  Place  in 
an  extract  of  logwood,  which  is  obtained  by  boiling  the  chips. 

If  a  bluer  purple  is  desired,  add  a  little  ammonia,  baking  soda  or 
baking  powder. 

(11)  Green.  To  color  green  use  three  parts  of  yellow  and  eight 
parts  of  blue. 

Experience  will  show  the  worker  that  many  gradations  of  color 
may  be  obtained  by  allowing  the  material  to  remain  a  longer  or 
shorter  time  in  the  dye-bath. 

Different  shades  of  green  may  be  obtained  by  changing  the  pro- 
portions above  mentioned. 

(12)  Brown.  The  shucks  of  the  butternut  are  used  in  dyeing  a 
beautiful  shade  of  brown. 

Soak  the  shucks  several  days  and  then  boil  them  for  about  twenty 
minutes.  Strain,  add  sufficient  water  to  cover  the  material.  Remove 
the  material  when  the  desired  shade  is  obtained.  No  mordant  is 
necessary. 

(13)  Brown  from  Walnut.  Treat  the  shucks  of  the  walnut  the 
same  as  those  of  the  butternut. 

A  very  good  brown  may  be  obtained  from  the  bark  of  the  walnut 
root.     No  mordant  is  necessary. 

(14)  Brown  froi.:  Logwood.     Cover  the  logwood  chips  with  water 
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and  boil  ten  or  fifteen  minutes.  Strain,  add  sufficient  water  to  cover 
material  and  boil  for  another  twenty  minutes.  No  mordant  is 
necessary. 

(15)  Brown  from  Hypernic.  A  seal  brown  may  be  obtained  from 
the  chips  of  hypernic,  the  process  being  the  same  as  in  the  use  of 
the  logwood.     No  mordant  is  necessary. 

(16)  Olive.  To  obtain  a  soft  olive,  dye  first  with  the  brown  sedge, 
wash,  drain,  and  then  dye  in  indigo  until  the  desired  shade  is  obtained. 
Use  an  alum  mordant. 

Another  olive  may  be  obtained  by  mixing  a  pale  purple  with 
green. 

(17)  Red.  The  bark  of  the  red  oak  makes  a  very  fine  red  in 
coloring  raffia,  tilo  and  reed.  A  lump  of  lime  about  the  size  of  a 
base-ball,  dissolved  in  about  five  gallons  of  water,  makes  a  very 
good  mordant.  The  material  is  first  dipped  in  the  lime  water  and 
then  placed  in  the  oak  solution.  To  extract  all  the  color  from  the 
bark,  boil  thoroughly  for  about  twenty  minutes  before  placing  the 
material  to  be  dyed  in  the  solution. 

(18)  Yellow.  A  very  good  yellow  may  be  had  from  the  blossoms 
of  the  golden-rod. 

(19)  Green.  Tomato  leaves  and  nasturtium  leaves  make  a  good 
green. 

(c)  General  Suggestions.  There  are  many  other  simple  recipes 
for  dyeing,  but  those  given  will  be  found  sufficient  for  the  beginner. 
Experimenting  will  teach  the  dyer  that  different  materials  take  the 
dye  in  different  times;  thus,  raffia  requires  only  one-half  the  time 
that  must  be  given  to  rattan. 

To  gain  a  certain  hue,  the  material  must  be  frequently  lifted  with 
two  sticks  and  examined.  It  must  be  turned  over  and  over,  so  all 
parts  may  be  evenly  submerged  in  the  dye. 

All  materials  must  be  thoroughly  rinsed  after  being  removed  from 
the  dye,  and  slowly  dried  in  the  open  air. 

The  soap- weed  or  yucca,  which  is  so  invaluable  to  the  basket- 
maker  of  California  and  the  Southwest,  yields  four  distinct  hues 
that  again  merge  into  each  other,  forming  -most  exquisite  transitions 
of  color.  There  is  the  ivory  white  of  the  heart  of  the  plant,  running 
to  the  dark  olive  green  of  the  outer  circle  of  the  mature  leaves.  The 
Indian  woman  carefully  separates  these  colors  when  she  strips  the 
leaves  and  hangs  each  color  bunch  by  itself  from  the  rafters  of  her 
house.  Yucca  is  frequently  colored  red  or  brown.  Sometimes  plants 
are  bleached  to  obtain  white. 

In  some  plants  the  two  sides  of  the  leaf  will  yield  different  colors. 

Using  undyed  materials,  the  amerind  produces  a  black  effect  with 
the  ripe,  peeled  pods  of  the  martynia,  a  dark  orown  with  the  stems 
of  the  maiden-hair  fern,  and  a  bright  red  with  the  roots  of  the  yucca. 
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The  teacher  of  rural  schools  will  find  this  problem  of  vegetable 
dyes  a  very  interesting  one. 

22.  Aniline  Dyes.  The  market  is  full  of  aniline  dyes  of  various 
brands.  All  are  good,  but  perhaps  the  one  most  conveniently  used 
is  the  brand  called  the  Easy  Dye.  It  comes  in  tubes  and  may  be 
used  with  cold  water.  The  Easy  Dye  is  furnished  by  the  School 
Arts  Supply  Company,  Lockport,  Illinois.  A  little  booklet  is  furn- 
ished free  of  charge,  giving  full  directions  as  to  its  use. 


TEST  QUESTIONS 

1.  Make  five  statements  in  favor  of  paper  and  cardboard 
construction. 

2.  Give  the  commercial  names  of  three  different  papers 
or  cardboards  suitable  for  construction. 

3.  What  is  reed?  Where  does  it  come  from? 

4.  Give  the  names  of  two   Indian  baskets,    and    make 
drawings  to  illustrate  stitches  used. 

5.  What  is  meant  by  vegetable  dyes?  Name   five  local 
vegetable    dyes. 

6.  Name  four  imported  vegetable  dyes. 

7.  How  did  the   Indians  secure  their   colored  materials 
for    basketry  ? 

8.  Make  a  drawing  to  show  the  way  a  reed  basket  is  begun. 

9.  In  making  a  small  reed  work-basket,   state  the  size  of 
reed  you  would  use.     Name  three  different  weaves. 

10.  What  is  tilo?  Where  does  it  come  from? 


CHAPTER  FIVE 

DRAWING 

INTRODUCTION 

1  Aim  of  the  Course.  The  aim  of  the  following  lessons 
in  drawing  is  to  inculcate  a  larger  appreciation  of  the  beauti- 
ful in  nature  and  art,  to  develop  the  power  to  see  beauty 
in  commonplace  things,  to  assist  in  bringing  about  an  era 
of  better  taste  in  the  selection  of  the  objects  which  surround 
us,  and  to  develop  skill  of  hand  in  transforming  raw  materials 
into  objects  of  use  and  beauty. 

It  is  hoped,  through  a  course  in  public  school  art,  ulti- 
mately to  improve  the  environment  of  the  school  and  home, 
and  eventually  to  bring  about  a  greater  interest  in  civic 
beauty,  thereby  increasing  the  pleasure  of  Hving. 

2.  Arrangement  of  Plan.  The  plan  here  given  is  by  months, 
covering  the  work  for  the  intermediate  and  grammar  grades, 
from  fourth  to  eighth,  inclusive. 

If  the  course  is  being  used  in  an  ungraded  school,  type 
lessons  may  be  chosen  which  will  carry  out  the  spirit  of  the 
plan.  A  general  outline  of  the  subjects  treated  during  the 
year  is  given  under  the  heading  Plan  of  Work. 

3.  Materials;  Use  and  Care.  The  work,  to  be  carried 
out  most  effectively,  is  dependent  upon  the  selection  and 
proper  use  of  both  nature  and  art  materials.  The  nature 
materials  will  be  considered  under  Nature  Study  and 
Expression. 

The  art  materials  consist  of  paper,  pencils,  crayons,  out- 
fit for  water  color  work,  rulers  and  paste. 

(a)  Paper.  The  paper  used  for  work  in  drawing  and 
painting  is  an  inexpensive  manila,  cut  any  size,  but  usually 
sold  in  two  sizes,  6x9  and  9x12  inches. 

Cream-tinted  paper  is  preferred  to  white  paper  for  work 
in  water  color,  as  the  white  dries  too  rapidly  and  because 
the  white  tone  is  too  cold  to  obtain  good  color  effects.    The 
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white  paper  is  the  best  for  pencil  work,  but  the  inexpensive, 
cream-tinted  paper  may  be  used  very  effectively  for  both 
pencil  and  color. 

Colored  paper  for  mounting  and  construction  work,  in 
neutral  tones  of  brown,  green  and  gray,  lends  an  additional 
interest  to  the  work;  but  an  inexpensive  substitute  may  be 
had  in  bogus  paper,  of  heavier  weight  than  manila,  and  of 
a  warm  gray  tone. 

Rice  paper,  a  thin,  transparent  paper  for  use  in  copying 
work,  is  a  delightful  medium,  but  it  is,  in  a  way,  a  luxiiry 
rather  than  a  necessity. 

Squared  paper,  a  manila  paper  with  lines  printed  to  form 
half-inch  or  quarter-inch  squares,  is  used  in  design  work; 
but  pupils  can  draw  lines  with  a  ruler  and  thereby  save  this 
expense. 

Mounting  cards,  covered  with  gray  bogus  paper,  of  good 
Vsreight  for  use  in  mounting  exhibits  of  work,  should  be 
included  in  a  list  of  supplies. 

(b)  Pencils.  A  soft  pencil  is  necessary  for  use  in  free- 
hand drawing,  SS  grade  is  a  very  good  one.  Any  of  the 
standard  pencil  manufacturers  make  good  pencils  for  use 
in  drawing — Dixon,  Eagle  or  Prang. 

Care  of  Pencils.  The  pencil  should  be  sharpened  to  a 
blunt  point  and  rubbed  down  on  paper  to  make  the  best 
point  for  drawing.  The  drawing  pencil  should  not  be  used 
for  writing,  but  kept  in  cases  made  for  the  purpose,  or  by 
the  children  at  their  seats,  in  cases  made  for  all  their  art 
materials.  If  pencils  are  kept  by  the  teacher,  each  pencil 
should  be  marked  with  the  owner's  name,  and  should 
always  be  used  exclusively  by  the  owner,  for  sanitary 
reasons. 

(c)  Crayons.  Colored  crayons  have  become  almost  as 
universal  a  medium  as  the  pencil,  and,  in  the  absence  of 
water  color,  are  a  substitute  for  that  medium.  If  but  one 
medium  can  be  obtained,  a  box  of  colored  crayons  is  recom- 
mended as  the  best  medium  to  purchase.  A  box  contain- 
ing  eight    colors — red,  orange,   yellow,    green,    blue,    violet, 
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brown  and  black — is  manufactured  by  several  reliable 
firms,  whose  addresses  are  given  under  the  heading  Supply 
Houses. 

(d)  Water  Colors.  The  use  of  color  in  connection  with 
art  study  is  indispensable.  Surrounded  by  a  world  of  beauty 
in  color,  one  can  only  inadequately  express  form  without 
the  use  of  color.  The  three-color  box,  containing  red,  yellow 
and  blue,  with  black  added,  is  the  most  acceptable  for  school 
use.  The  colors  may  be  purchased  separately  at  three  cents 
per  cake. 

(e)  Brushes.  A  No.  3  sable  brush,  costing  seven  cents, 
has  been  found  the  most  practical  for  general  use  in  school 
work.  A  Japanese  brush  for  line  work  is  very  convenient 
and  inexpensive,  but  the  sable  can  be  substituted. 

(f)  Water  Color  Pan.  This  may  be  purchased  at  slight 
expense.  It  is  a  small,  black,  japanned  tin,  with  enamel 
lining.  Tops  of  tin  cans  or  fruit  jars  may  be  made  to  serve 
as  substitutes. 

(g)  General  Care  of  Materials.  Most  of  the  materials 
needed  in  art  lessons  can  be  cared  for  by  the  individual 
pupil  by  placing  in  his  desk,  in  a  box  or  cloth  case  made 
especially  for  the  purpose,  everything  belonging  to  one  child. 
Materials  furnished  by  the  school,  such  as  paper,  should  be 
passed  out  at  each  recitation. 

4.  Supplies  and  Supply  Houses.  The  art  materials  enu- 
merated, as  well  as  many  others,  including  drawing  text- 
books for  pupils'  use,  and  teachers'  manuals,  may  be  obtained 
at  the  following  supply  houses: 

Prang  Educational  Company,  D.  C.  Heath  &  Co.,  and 
Scott,  Foresman  &  Co.,  all  of  378  Wabash  Avenue,  Chicago; 
Atkinson,  Mentzer  &  Grover,  223  Washington  Street, 
Chicago;  Joseph  Dixon  Crucible  Co.,  98  Jackson  Boulevard, 
Chicago;  Milton  Bradley  &  Co.,  Boston,  Mass.;  Devoe  & 
Raynolds  Co.,  176  Randolph  Street,  Chicago,  and  the  Thomas 
Charles  Company,  80  Wabash  Avenue,  Chicago. 

It  is  suggested  that  teachers  send  to  these  firms  for  cata- 
logues of  materials  and  price  lists. 
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PLAN    OF    WORK 

5.  Introductory.  The  work  is  so  planned  that  the  por- 
tion for  each  month  is  arranged  and  explained  in  detail  under 
its  proper  heading.  The  work  can  be  adapted  to  the  needs 
of  either  intermediate  or  grammar  grades  by  selecting  simpler 
or  more  complex  subjects,  and  this  selection  will  depend 
quite  largely  upon  their  previous  training.  In  schools  where 
drawing  has  not  previously  been  taught,  the  teacher  will 
need  to  begin  with  simple  subjects  in  all  grades. 

In  order  that  each  teacher  may  understand  clearly  all 
the  principles  explained  in  these  lessons,  it  is  absolutely 
necessary  that  she  perform,  herself,  all  the  work  indicated. 
She  should  work  out  with  great  care  each  direction  given, 
for  if  she  does  not  understand  each  step  to  be  taken  in 
making  a  drawing,  she  will  be  unable  to  give  the  clear, 
specific  directions  to  children  which  will  enable  them  to 
make  correct  drawings.  After  completing  each  lesson,  prac- 
tice drawing  many  simple  objects  based  upon  the  principles 
discussed  in  the  text.  If  the  first  results  are  not  satisfactory, 
do  not  be  discouraged.  The  old  adage  that  "practice  makes 
perfect"  is  doubly  true  in  drawing.  Practice  persistently, 
and,  after  completing  a  drawing,  examine  it  to  see  wherein 
it  could  be  improved.  Occasionally  compare  the  work  with 
an  illustration  of  some  similar  study  given  in  the  text.  Then 
try  again.     By  working  this  way,   one  will  surely  succeed. 

After  completing  the  lesson  for  each  month,  prepare  the 
work  required  in  the  Test,  as  an  evidence  of  your  progress. 
The  drawings  should  all  be  made  on  regular  drawing  paper. 

6.  September.  The  work  for  September  includes  the 
study  of  various  nature  materials — grasses,  weeds  and 
flowers — in  different  mediums.  If  the  work  is  being  adapted 
to  the  needs  of  the  intermediate  grades,  or  to  children  in 
the  grammar  grades  who  have  had  little  or  no  experience, 
care  should  be  exercised  in  choosing  the  simpler  subjects, 
such  as  the  common  foxtail,  timothy,  millet  or  cat-tail,  in 
the  grass  family;  among  the  weeds,  the  milkweed,  jimson 
weed,  etc.,  would  make  large,  simple  subjects,  while  among 
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the  flowers  the  brown-eyed  Susan,   cosmos,   sunflower  and 
other  single  flowers  would  be  the  ones  to  select. 

The  more  complex  forms — oats,  wheat  and  rye,  among 
the  grains,  and  the  thistle  and  field  flowers — could  be  chosen 
for  the  grammar  grades. 

7.  October.  In  October  the  various  grades  might  be 
assigned  the  study  of  a  few  trees  for  special  consideration, 
again  choosing  the  simpler  ones  for  lower  grades,  as  maple, 
poplar,  elm,  oak,  apple,  evergreen,  beech,  sycamore,  birch, 
locust,  in  the  order  named. 

The  October  landscape  may  be  made  as  simple  or  as  com- 
plex as  the  ability  of  pupils  suggests.  The  range  may  extend 
from  flat  washes,  to  represent  sky,  ground  and  distant  trees, 
to  a  special  study  of  clouds  and  fields,  and  trees  in  the  fore- 
ground with  their  wealth  of  color. 

8.  November.  The  work  in  November  includes  the  study 
of  seed  pods,  vegetables  and  landscapes,  which  may  be 
adapted  to  the  ability  of  any  grade.  Choose  the  larger 
forms  in  seed  caskets  and  vegetables,  and  a  single  bare  tree 
in  the  landscape,  for  the  younger  pupils;  more  complex  forms, 
such  as  a  branch  of  oak,  with  acorns  and  a  chestnut  burr, 
may  be  assigned  the  older  pupils.  The  study  of  the  Novem- 
ber landscape  may  include  a  group  of  trees,  or  trees  and  a 
house,  with  a  road  or  path  in  perspective.  Use  the  land- 
scape, with  some  appropriate  nature  c[uotation,  in  the  upper 
grades.  The  text  appropriate  for  Thanksgiving  is  a  good 
upper  grade  problem,  while  the  "Mayflower"  would  be 
simple  enough  for  the  intermediate  grades. 

9.  December.  Tlie  construction  work  in  December  should 
be  planned  with  reference  to  the  ability  of  the  children. 
Box  making,  with  simple  decorations,  would  be  a  good 
problem  for  fourth  and  fifth  grades,  while  basket  making 
would  be  better  adapted  to  the  grammar  grades. 

If  the  school  is  ungraded,  the  teacher  may  give  box 
making  to  all  grades,  varying  the  problem  b}''  allowing  the 
upper  grades  to  make  the  larger  box,  where  the  decoration 
becomes  a  more  important  feature. 
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The  exercises  on  Christmas  cards,  or  texts,  may  be  made 
simple  or  elaborate,  as  the  teacher  plans. 

10.  January.  If  the  pupils  are  familiar  with  the  prin- 
ciples of  cylindrical  perspective,  they  can  caiTy  their  work 
in  object  drawing  to  more  difficult  objects,  which  have 
handles,  spouts,  etc.  The  studies  may  include  the  grouping 
of  several  objects,  or  a  still  life  object  and  some  fruit  or 
vegetables  grouped  together. 

The  effects  of  dark  and  light  may  be  expressed  in  pencil 
painting,  in  upper  grades,  while  the  crayon  work  will  be 
better  adapted  to  the  lower  grades. 

11.  February.  The  work  in  rectangular  perspective,  in 
February,  may  be  made  simple  enough  if  it  is  introduced 
by  giving  observation  lessons,  having  the  pupils  express  what 
they  see,  without  too  much  discussion  of  principles.  Use  single 
boxes  and  books  in  the  lower  grades ;  the  group  of  objects  can 
be  used  for  more  complex  problems   for    the  upper  grades. 

12.  March.  The  outline  for  March  provides  for  the  con- 
tinuation of  object  drawing  for  grades  sufficiently  advanced 
in  the  work  to  make  it  interesting,  and  at  this  point  the 
study  of  the  figure  is  introduced.  Animal  and  nature  vv'ork 
may  be  continued  for  the  whole  month. 

13.  April.  The  nature  subjects  in  April  will  include 
plants,  birds  and  insects,  chosen  with  due  regard  to  the 
ability  of  the  children  to  express  them,  and  also  with  regard 
to  the  choice  of  the  medium  used  in  expression.  Colored 
crayons,  for  instance,  are  an  easier  medium  to  use  than 
water  colors,  and  the  study  of  the  form  only,  expressed  in 
outline  with  the  pencil,  is  the  simplest  of  all. 

14.  May.  Nature  studies  are  to  be  continued.  Land- 
scapes in  simple  wash  effects  may  be  introduced  into  the 
intermediate  grades,  and  the  higher  grades  can  adapt  the 
landscape  or  flower  forms  to  decorative  purposes,  illustrating 
nature  booklets  and  other  articles  to  which  the  designs  can 
be  appropriately  applied, 

15.  June.  The  closing  work  of  the  year  should  include 
a  further  application   of  the  problems  of  decoration   from 
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nature  motifs,  and  from  the  various  suggestions  given 
throughout  the  year.  Suitable  problems  may  be  chosen  to 
meet  the  needs  of  any  of  the  several  grades,  by  allowing 
the  lower  grades  to  use  the  simplest  nature  subjects  in  their 
designs. 

16.  Summary.*  The  work  of  the  year  is  planned  to  use 
the  interesting  material  of  each  season,  and  the  teacher 
should  at  all  times  look  for  the  many  opportunities  to  cor- 
relate the  drawing  with  all  the  other  school  subjects.  Draw- 
ing should  become  an  illuminating  means  of  makmg  all 
other  thought  more  easily  comprehended,  appealing  to  the 
sense  of  sight,  through  which  much  of  our  knowledge  oomes. 

NATURE    STUDY    AND    EXPRESSION 

17.  An  Appreciation  of  Nature.  Do  you  know  the  best 
way  to  interest  children  in  nature  and  to  create  a  love  for 
representing  nature's  forms?  Have  you  ever  tried  the  plan 
of  going  on  a  nature  tramp  with  the  children,  and  enjoying 
with  them  the  beauties  of  nature?  The  trophies  you  will 
find  on  such  a  walk  will  serve  as  interesting  material  for 
both  nature  and  art  study  for  several  lessons.  The  different 
varieties  of  grasses,  including  the  grains,  the  wild  flowers, 
the  pretty  weeds,  including  the  thistle,  jimson  weed,  teasel, 
curly  dock  and  others;  the  trees,  the  panorama  of  sky  and 
ground,  and  the  insect  world  are  all  marvelously  interesting 
when  we  become  intimately  acquainted  with  them 

SEPTEMBER* 
September  waves  her  golden-rod 
Along  the  lanes  and  hollows, 
And  saunters  down  the  sunny  fields 
A -playing  with  the  swallows. 

18.  First  Week.  (a)  Arranging  Flowers  iN  Vases. 
The  nature  material  which  you  have  gathered  will  serve 
admirably  to  decorate  the  schoolroom,  and  will,  at  the  same 

1  The  work  as  outlined  in  Sections  6-is  is  the  regular  course  given  to  the  students 
in  the  Western  State  Normal  School,  Kalamazoo,  Michigan,  and  most  of  the  illustra- 
tions in  this  chapter  have  been  made  by  students  in  regular  class  work.  The  course 
in  general  has  also  been  given  to  the  children  in  the  Training  School. 

"  Consult  Section  6,  page  263. 
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time,  afford  a  valuable  lesson  in  flower  arrangement.  Ask 
the  children  to  bring  from  home  some  common  crocks,  fruit 
jars,  and  large-necked  bottles  to  use  as  vases,  and  then 
assist  the  children  in  choosing  the  nature  material  most 
suitable  for  the  different  receptacles,  or  ask  the  children  to 
assist  you.  Do  not  arrange  a  great  variety  together;  this 
gives  a  confused  mass  of  foims  and  colors.  If  the  flowers 
are  large,  like  the  sunflowers,  golden  glow,  or  field  lilies, 
arrange  those  of  only  one  kind  together.  Do  not  strip  the 
leaves  from  them,  but  arrange  them  to  give  the  most  natural 
effect  possible.  Sometimes  two  kinds  of  flowers  may  be 
massed  together  so  as  to  give  a  most  pleasing  effect,  through 
contrast  of  form  or  color.  The  golden-rod  with  white  or 
purple  asters  would  be  effective,  or  field  lilies  with  white 
asters;  but  the  golden-rod  with  the  field  lilies  would  not 
form  a  desirable  group,  because  the  color  combination  would 
not  be  so  pleasing. 

We  may  profit  by  the  advice  of  John  Ruskin,  the  eminent 
English  art  critic,  who  said,  "  Let  us  have  nothing  in  our 
homes  which  we  do  not  know  to  be  useful,  or  believe  to  be 
beautiful."     This  will  apply  equally  well  to  our  school  home. 

After  the  children  have  beautified  the  schoolroom  with 
these  large  and  showy  bouquets,  it  will  stimulate  their  love 
for  the  beautiful  to  allow  them  to  have  on  their  desks  a 
bottle  containing  grasses  or  a  pretty  flower.  This  will  also 
do  much  toward  cultivating  an  appreciation  of  beauty  in 
nature. 

(b)  Flower  Arrangement  on  Desks.  Procure  small 
sprays  of  flowers  or  pretty  grasses.  Provide  each  pupil  with 
a  sheet  of  drawing  paper  6x9  inches  in  size. 

Have  the  pupils  arrange  their  flowers  or  grasses  on  the 
paper  so  that  they  will  make  a  pretty  study  for  use  in  draw- 
ing. Place  one  spray  so  it  will  look  well  (natural)  in  the 
space.  Try  placing  it  centrally,  but  not  stiffly  in  the  exact 
center.  Do  not  place  it  slanting  from  comer  to  coiner. 
If  the  stem  grows  eiect,  show  the  direction  by  placing  it 
in  this  position.     Then  try  placing  two  spiayj  together.     Is 


268 


Public  School  Methods 


greater  beauty  obtained  by  placing  one  a  little  higher  in  the 
space  than  the  other?  Make  the  sprays  look  as  if  they  were 
good  friends;  do  not  have  them  cross  each  other.  In  this 
way  variety  and  unity,  two  essentials  in  a  good  work  of 
art,  may  be  obtained.  After  two  sprays  have  been  satis- 
factorily arranged,  try  placing  three  together.  Arrange  them 
to  suggest  the  way  nature  arranged  them  while  growing. 
Allow  some  of  the  children  to  show  the  arrangement  they 
have  made  by  drawing  lines  to  represent  the  stems  in  an 
oblong  space  on  the  blackboard.  Others  may  draw  on  a 
piece  of  drawing  paper  at  their  desks. 

During  the  progress  of  this  work,  notice  what  difficulties 
the  children  have  in  handling  their  materials.  Observe  also 
the  position  of  body,  hands,  arms  and  limbs  while  drawing. 
It  is  very  essential  that  good  habits  of  work  be  established 
at  the  beginning;  therefore,  a  drill  lesson  should  precede 
any  definite  work  in  drawing. 

(c)  Lesson  on  Proper  Position.  Supply  each  pupil 
with  manila  paper  6x9  inches,  and  a  drawing  pencil. 

Previous  to  the  lesson  the  pencils  should  have  been 
sharpened,  exposing  a  piece  of  lead  between  |  and  -^  of  an 
inch  in  length.  Do  not  use  a  pencil  sharpener.  A  knife 
should  be  used  to  cut  away  the  wood,  and  the  lead  should 
then  be  rubbed  on  a  piece  of  manila  paper  or  emery  paper, 
making  a  rounded  point.  The  lead  should  be  so  shaped  that 
it  will  make  a  broad,  soft  line. 

(i)  Holding  the  Pencil.  Take  the  pencil  lightly  between 
the  thumb  and  first  and  second  fingers,  grasping  it  at  about 
the  center.  The  pencil  should  be  held  at  right  angles  to  the 
line  to  be  drawn,  as  shown  in  the  illustration.  The  arrow 
lines  show  the  position  of  the  pencil,  and  the  heavy  lines 
show  those  to  be  drawn.  Move  the  pencil  lightly  across  the 
paper  from  left  to  right.  In  drawing  a  horizontal  line,  the 
pencil  should  make  a  smaller  angle  with  the  paper  than  for 
other  lines.  Count  for  movement,  "  Over,  back ;  over,  back ; 
over,  ready,  draw."  See  that  the  pupils  follow  directions. 
For  vertical  and  oblique  lines,  the  directions  may  be,  "  Down. 
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back;  down,  back;  down,  ready,  draw."     Do  not  change  the 
direction  of  the  pencil  while  making  the  movement. 

(2)  Exercises.     Draw  a   page   of   horizontal   lines   about 
one  inch  apart,   then  draw  vertical  lines,  making  squares. 


Turn  the  paper  over  and  make  oblique  lines  from  corner 
to  corner,  and  lines  parallel  to  them,  one  inch  apart. 

In  all  exercises,  see  that  the  pencil  is  held  in  a  position 
that  makes  a  right  angle  with  the  line  drawn.  The  line 
should  be  a  broad,  soft  gray  line  of  uniform  width.  (See 
illustration.) 

In  every  lesson  allow  some  children  to  draw  at  the  board. 
The  crayon  should  be  short,  from  i  to  i^-  inches  in  length, 
and  should  be  held  between  the  thumb  and  first  and  second 
fingers,  with  the  broad  side  to  the  board.  The  pupils  should 
stand  as  far  away  from  the  board  as  possible,  and  work  at 
arm's  length.  The  position  of  the  crayon  should  be  the 
same  as  that  of  the  pencil — at  right  angles  to  the  line 
drawn. 

(d)  Definitions.  Write  all  new  terms  on  the  board, 
and  define  them:  horizontal,  vertical,  oblique,  oblong,  diam- 
eter, diagonal. 

A  horizontal  line  is  a  level  line. 
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A  vertical  line  is  an  upright  line. 

An  oblique  line  is  a  slanting  line. 

An  oblong  is  a  four-sided  figure,  longer  than  it  is  wide, 
and  having  its  opposite  sides  equal  and  parallel. 

A  diameter  is  the  length  of  a  straight  line  through  the 
center  of  an  object,  from  side  to  side. 

A  diagonal  is  a  line  drawn  from  two  corners  not  adjacent, 
and  passing  through  the  center  of  the  object. 

19.  Second  Week.  Grasses.  Supply  the  pupils  with 
pencils  and  paper  6x9. 

If  you  have  enough  grasses,  put  a  few  on  each  child's 
desk,  and  ask  each  one  to  make  a  pleasing  arrangement, 
as  in  the  previous  lesson.  There  are  numerous  grasses  that 
may  serve  well  for  this  lesson,  as  the  common  foxtail,  that 
grows  on  every  roadside;  millet,  wheat,  rye  and  barley  also 
make  interesting  studies. 

Direct  the  children  to  draw  marginal  lines  on  the  paper 
which  they  have,  making  a  good  framing  space  for  the 
picture.  At  the  beginning  of  the  exercise  review  the  posi- 
tion at  the  desk,  and  manner  of  holding  the  pencil.  Have 
the  pupils  sketch  lightly  to  show  the  position  of  the  stems 
in  the  space  allowed  for  the  picture,  and  then  after  study- 
ing the  structure  of  a  head  of  grass,  have  them  try  to  show 
its  appearance  in  their  drawing. 

Vary  the  work  during  the  week  by  having  different  vari- 
eties of  grasses.  Use  the  grains,  if  possible.  Cat-tails  make 
a  strong,  simple  subject.  These  may  be  fastened  to  a  card- 
board at  the  front  of  the  room,  where  all  the  children  can 
see  them,  or  they  may  be  left  in  a  jar  on  the  teacher's  desk. 
Allow  the  children  to  make  their  own  arrangement  on  the 
paper. 

Colored  crayons  are  a  good  medium  to  use  in  this  study. 
Select  the  brown  and  green  crayons  that  match  the  head 
and  leaves,  and  use  them  as  you  do  pencils.  The  long, 
slender  heads  and  stems  will  suggest  a  long,  panel-shaped 
paper,  and  the  pupils  should  fold  a  9  x  1 2  sheet  so  as  to 
make  a  narrow  panel. 
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If  colored  crayons  cannot  be  provided,  the  pencil  shad- 
ing may  show  dark  for  the  color  of  the  brown  head,  and 
lighter  strokes  for  stem  and  leaves.  Make  the  strokes  Icngth- 
"wise  through  the  leaves,  to  suggest  the  parallel-veined  grow-th. 
The  heads  may  be  shown  with  slanting,  or  vertical  strokes. 
!\^otice  the  difference  in  the  light  and  shade  side  of  the  brown 

heads.  Half  close 
your  eyes  to  simplify' 
this  effect.  Arrange 
to  have  the  light 
fall  on  the  study 
from  one  side  only. 
If  there  are  cross 
lights,  draw  the 
shades  at  one  side 
or  back  of  the  room. 
Have  each  pupil 
hold  the  study  he 
has  drawn  as  far 
away  from  him  as 
possible,  and  com- 
pare the  drawing 
with  the  subject, 
with  half-closed 

eyes,  and  judge  the 
general  effect.  If 
any  of  the  studies 
are  lighter  than  the 
subject,  the  pupil 
should  go  over  the 
lines  again,  making 
them  a  little  darker. 
See  illustrations  of 
grasses  in  pencil. 
20.  Third  Week, 
(a)  Water  Colors.  Each  pupil  should  have  manila  paper, 
a  paint  box,  a  brush,  a  small  dish    of    water,  and   a   soft 
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cloth.  Place  the  painting  materials  at  the  upper  right 
corner  of  the  desk.  Open  the  paint  box,  placing  the 
cover  toward  you,  for  use  as  a  palette.  If  the  children 
have  not  used  water  colors  before,  ask  them  to  look  at  and 
name  the  colors — red,  yellow,  blue,  and  possibly  black. 
These  three  first-named  colors  are  called  primary  colors, 
because  from  them  other  colors  may  be  produced.  Ask 
the  children  to  experiment  and  see  what  colors  they  can 
make.     Give  the  following  directions: 

(i)  With  your  brush  full  of  water,  put  a  few  drops  on 
each  cake  of  color  to  soften  it. 

(2)  Put  a  few  brushfuls  of  water  in  one  of  the  little 
divisions  in  the  cover. 

(3)  Make  a  green  wash.  First  rub  the  brush  lightly 
across  the  yellow  cake,  and  mix  the  yellow  in  the  water. 
Now  add  some  blue,  and  watch  the  transformation;  it  pro- 
duces green;  adding  more  blue  makes  a  darker,  or  bluer 
green.  To  lighten  the  color,  add  more  water;  more  yellow 
added  makes  a  yellow-green. 

(4)  Try  on  your  paper  the  green  wash  you  have  made.* 
Fill  the  brush  with  the  green  wash.  Commence  at  the  top 
of  the  paper  and  sweep  across  the  top  from  left  to  right. 
Then  continue  filling  the  brush,  and  with  short,  vertical 
strokes  from  left  to  right,  cover  the  surface  as  rapidly  as 
possible,  insuring,  by  so  doing,  a  smooth  surface. 

If  a  graded  wash  is  desired,  add  a  little  more  water  to 
the  wash,  making  it  hghter  as  it  comes  to  the  bottom  of  the 
paper.  Make  about  two  green  backgrounds,  adding  a  touch 
of  red  in  the  second  one,  which  will  make  a  gray-green  color, 
and  make  a  graded  wash.  Allow  these  to  dry  and  save 
them  for  the  next  lesson  where  a  tinted  background  is  needed. 

(b)  Weeds  or  Grasses.  Tinted  backgrounds  and  some 
pretty  colored  weeds,  or  grasses,  that  you  have  in  your 
nature  bouquets,  form  the  materials  for  these  studies. 

1  Be  sure  to  use  manila  paper  for  all  work  in  water  color,  instead  of  white  draw- 
ing paper,  which  gives  a  cold  background  and  dries  too  rapidly,  due  to  the  amount 
of  lime  used  in  bleaching  it. 
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Have  you  noticed  that  some  of  the  weeds  and  grasses 
are  already  turning  to  brown  or  red  autumnal  colors?    The 

curly   dock   or   pig- 


weed will  make  a 
pretty  study.  The 
studies  may  be  fast- 
ened on  pasteboard 
easels,  made  by  fold- 
ing a  long  piece  of 
cardboard  and  rest- 
ing it  like  an  easel. 
Place  these  on 
boards  between  the 
front  desks.  Pin  the 
studies  against  some 
of  the  tinted  back- 
grounds to  study  the 
effects.  If  the  chil- 
dren do  not  have 
water  colors,  use  the 
crayons  to  make  a 
tinted  background. 
Use  the  color  that 
matches  the  color  of 
the  weeds,  making  a 
light  tone  for  the 
background.  Draw 
the  stem  lines  first, 
and  notice  any  pe- 
culiarity of  growth 
of   the    seed  heads. 

Try  to  show  the  exact  formation  of  the  stem  and  fruit. 

(c)  Flower  Painting.     Any  large  single  flower  will  be 

suitable  for  this  exercise.     Small  sunflowers,  the  brown-eyed 

Susan,  or  the  field  lily  are  suggested.     Express  the  study  in 

water  colors  on  manila  paper. 

Before  trying  to  express  the  beauty  of  the  flower  in  water 


D 


rawing 


275 


color,  give  a  short  lesson  on  handling  the  brush  and  color. 
Let  the  pupils  try  making  the  green  you  see  in  the  leaves, 
mixing  the  colors  in  the  brush  by  taking  first  a  little  yellow, 
then  a  little  blue  and  a  touch  of  red,  to  make  the  green  less 
vivid.  Each  pupil 
should  try  the  color 
he  has  made  in  his 
box  top  or  palette. 
If  the  color  is  too 
dark,  he  should  take 
another  brushful  of 
water,  or  touch  the 
yellow  cake,  to  make 
it  more  yellow.  Now 
have  the  pupils  touch 
their  brushes  to  the 
paper  to  see  if  the 
color  matches  the 
leaves.  The  next 
step  is  painting  the 
stems.  The  pupils 
should  hold  the  brush 
in  an  upright  posi- 
tion, and  with  the 
point  make  some 
firm,  slender  strokes 
to  suggest  stems. 
Then  they  should  try 
pressing  down  on 
the  brush  gradually, 
to  widen  the  stroke, 
making  the  stem 
wider.  To  make  the  leaves,  fill  the  brush  with  color, 
hold  it  upright,  and,  commencing  at  the  apex  of  the 
leaf,  gradually  press  down  on  the  brush,  making  a 
stroke  as  wide  as  the  leaf.  If  this  is  not  possible, 
make   another   stroke    beside   the    first    one,    and    continue 
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the  strokes  tmtil  the  width  and  shape  of  the  leaf  are 
obtained. 

After  practicing  to  obtain  the  shape  of  stems  and  leaves, 
clean  the  brush  on  the  cloth  (not  in  the  water),  and  mix 
the  color  for  the  flower.  If  the  flower  is  orange  color,  use 
yellow  and  red  together;  if  violet,  use  red  and  blue  mixed. 
Experiment  until  the  right  color  is  obtained. 

If  the  flower  has  separate  petals,  like  the  sunflower  or  the 
brown-eyed  Susan,  try  making  a  petal  with  one  stroke  of 
the  brush.  Arrange  the  petals  around  the  center,  and  notice 
that  those  projecting  forward  look  fore-shortened;  that  is, 
shorter  than  those  at  the  sides.  Now  paint  the  flower  on 
another  piece  of  paper.  If  3^our  brush  is  full  of  the  color  of 
the  flower,  paint  the  flower  first ;  or  the  stem  may  be  painted 
in  first,  and  leaves  and  flower  added,  Tr}^  to  show  the  arrange- 
ment of  the  leaves  on  the  stem.  Are  they  alternate,  opposite 
or  in  whorls?  Also  show  the  shape  of  the  leaf,  if  it  is  turned, 
or  foreshortened.  If  the  leaves  are  slightly  brownish,  add 
more  red  to  your  yellow  and  blue. 

Cautions,  (i)  Be  sure  to  have  the  pupils  clean  their 
brushes  on  the  cloth  whenever  they  mix  a  new  color  for 
the  flower. 

(2)  Keep  the  water  in  the  pans  as  clean  as  possible. 

(3)  Be  careful  not  to  mix  mediums.  Do  all  the  work 
with  water  colors,  not  using  a  pencil  to  outline  the  forms 
first.  Work  directly  in  the  flat  mass  effects  with  the  brush 
and  color.  If  pencil  is  used,  try  to  show  the  contrast  of 
color  in  the  flower  and  leaves  by  pencil  shading.  See  illus- 
trations in  pencil  painting. 

If  the  pupils  have  no  water  colors,  colored  crayon  or 
pencil  may  be  substituted,  and  the  flower  represented  in 
either  of  these  mediums, 

21.  Fourth  Week,  (a)  Envelope  for  Drawings,  The 
children  should  make  envelopes  in  which  to  place  their  draw- 
ings. Use  bogus  paper  for  this  problem  in  construction,  or, 
if  this  cannot  be  obtained,  use  an\'  tough  wrapping  papci, 
such  as  is  found  at  the  butcher  shops  or  grocery  stores.   When 
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completed,   the  envelope   should  be    lo  x  13   inches  in  size. 

This  will  allow  sheets  of  9x12  drawing  paper  to  slip  in  and 

out  easily.     The  full  size  of  the  sheet  from  which  this  may 

be  cut  should  be  14  x  23  inches,  or  it  may  be  made  from  two 

smaller  pieces,  one  being  9x13,  the  other   14x15   inches. 

The  larger  piece  allows  for  one-inch  laps  on  three  sides,  and 

a  three-inch  lap  on 

one  side.     Fold  the 

larger    piece   (C,  D 

and  E)  down  to  B ; 

apply  the  paste  to 

these  laps,  and  paste 

the  left,  right   and 

lower    edges    of    F 

down   on  B.     Fold 

the  flap  A  after  the 

envelope  is  pasted, 

and    put    under    a 

weight  to  dry. 

The  envelopes 
may  be  decorated 
with  some  nature 
unit  that  the  pupils 
have  studied  during 
the  month.  Some 
simple  flower  or  leaf 
motif,  or  the  cat- 
tail, will  serve  well 
for  this  purpose.  If 
a  flower  form  is 
chosen,  select  some 
simple  flower,  like  the  brown-eyed  Susan,  and  with  free  brush 
strokes  paint  the  center  and  the  petals  arranged  aroimd  it. 
Work  by  opposites  in  representing  the  petals,  placing  one  at 
the  top,  then  one  at  the  bottom,  then  at  the  left  and  the 
right  sides,  and  filling  in  as  m.any  between  as  there  is 
room  for. 
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This  design  may  be  carried  out  in  water  colors,  or  colored 
crayons.  The  units  may  be  arranged  in  a  border  at  the 
bottom  of  the  envelope,  at  the  top  and  bottom,  or  on  all 
four  sides.  (See  illustration  with  cat-tail  design.)  Divide 
the  space  to  be  filled  with  the  design  into  equal  spaces,  by 
drawing  lightly  with  the  pencil.    Place  the  unit  in  the  center 
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of  these  spaces,  thus  making  a  border  around  the  envelope. 
The  child's  name  may  be  printed  on  the  envelope  with  the 
same  color  as  is  used  in  the  design.  If  there  are  no  water 
colors,  colored  crayons  or  ink  may  be  used.  Be  careful  not 
to  use  strong,  gaudy  colors  in  the  design.  Do  not  use  the 
primary  colors  (red,  blue  or  yellow),  but  the  secondary  colors, 
green  or  violet,  may  be  used;  or,  best  of  all,  mix  all  three 
colors  together,  making  a  brown. 

(b)  Tertiary  Colors.  Colors  obtained  by  mixing  all 
three  colors  are  called  tertiary.  They  are  olive,  citrine  and 
russet.  Citrine  has  more  yellow  than  red  and  blue ;  olive  has 
more  blue  than  red  and  yellow;  and  russet  has  more  red 
than  blue  and  yellow. 
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(c)  Mounting  Drawings.  Supply  the  pupils  with  9x12 
manila  paper,  scissors  and  paste. 

Show  the  children  how  drawings  and  paintings  can  often 
be  improved  by  cutting  down  the  surplus  background,  putting 
a  dark  line  at  the  edge  of  the  study  (paper),  and  mounting 
it  on  larger  paper.  If  you  have  no  scissors,  the  children  may 
fold  and  crease  their  papers  firmly  and  tear  them,  instead 
of  cutting.  If  library  paste  is  not  at  hand,  make  flour  paste 
and  use  just  a  drop  under  each  of  the  four  corners  of  the 
study.  Do  not  spread  paste  all  over  the  back  of  the 
study. 

(d)  Exhibits.  Make  an  exhibit  of  the  best  work  done 
during  the  month.  There  is  nothing  which  encourages  chil- 
dren so  much  as  to  see  their  work  on  exhibition  in  com- 
parison with  that  of  others.  Every  schoolroom  shotdd  have 
a  bulletin  board,  or  a  space  covered  with  burlap,  where  chil- 
dren's work  may  be  exhibited.  If  nothing  better  can  be 
devised,  a  piece  of  black  mosquito  netting  can  be  hung  and 
the  drawings  pinned  on  that.  A  more  permanent  exhibit 
may  be  made  by  pasting  drawings  on  mounts  of  large  gray 
cardboard.  Mounts  on  tag-board  may  also  be  used.  Do  not 
paste  too  many  drawings  on  each  mount.  Not  more  than 
three  sheets  of  9x12,  or  six  sheets  of  6  x  9  should  be  placed 
on  a  cardboard  mount  22  x  28  inches.  Fasten  the  mounts 
together,  three  deep,  if  arranged  vertically,  and  four  deep, 
if  fastened  horizontally,  by  tying  them  together  with  a 
twine  or  tape  to  match  the  cardboard.  Punch  holes  with 
punch  or  nail,  through  which  the  cord  is  passed.  These 
rows  of  mounts  can  be  hung  on  the  wall  from  the  moulding. 

(e)  Illustrating  Written  Lessons.  Some  of  the  art 
work  done  during  September  may  be  used  to  illustrate  nature 
compositions.  Have  the  pupils  write  compositions  on  the 
subjects  connected  with  your  nature  tramps,  and  illustrate 
them  with  their  nature  drawings  and  paintings.  The  com- 
position and  drawings  may  be  fastened  together,  and  enclosed 
within  a  cover  of  drawing  paper,  bogus  paper  or  wrapping 
paper.     Fasten  the  booklets  together  with  paper  fasteners, 
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or  tie  them  together  at  the  back  with  a  cord  that  matches 
the  cover. 

Test.     Make  two  pencil  drawings  of  grasses  from  nature. 

Make  a  design  for  an  art  envelope,  using  a  nature  form, 
but,  in  this  instance,  do  not  use  cat-tails.  Use  ink  or  black 
water  color. 

OCTOBER 

The  world  puts  on  its  robes  of  glory  now, 
The  very  flowers  are  tingled  with  deeper  dyes, 
The  waves  are  bluer,  and  the  angels  pitch 
Their  shining  tents  along  the  sunset  skies. 

— Albert   Leighion. 

22.  Subjects  for  the  Month.  The  beautiful  month  of 
October  has  long  been  a  favorite  theme  for  poet's  pen  and 
artist's  brash.  Whittier,  Longfellow,  Tennyson,  Alfred 
Austin,  Alice  Gary,  Helen  Hunt  Jackson,  Lucy  Larcom,  and 
a  host  of  others  have  voiced  in  song  the  beauties  of  October. 

The  French  artists  Rousseau  and  Diaz,  and  in  America 
George  Inness  and  the  Hoosier  group  of  artists  have  immor- 
talized on  canvas  her  glorious  color.  There  are  such  riches 
from  which  to  choose  in  nature,  literature  and  art,  that  one 
has  but  to  open  his  eyes  and  behold  them  on  all  sides.  There 
should  be  daily  observations  of  nature,  and  the  written  exer- 
cises in  various  branches  should  be  fieely  illustrated  with 
brush,  crayon  and  pencil,  in  order  most  completely  to  reveal 
the  beauties  of  this  queen  of  months. 

Some  of  the  interesting  themes  for  study  and  enjoyment 

'  are   An   Autumn    Walk,    An    October    Landscape,    Trees   in 

October,  Flowers  of  Autumn,  Fall  Fruits,  A  Nutting  Party, 

Harvest  Time,  Mother  Nature's  Treasure  Caskets.     Consult 

Section  7,  page  264. 

23.  First  Week.  (a)  Trees.  Use  manila  paper  and 
water  colors. 

Choose  one  of  the  trees  the  pupils  have  studied  on  their 
walks.  Ask  them  to  compare  the  shape  and  color  of  the 
maple,  the  oak  and  the  elm,  and  note  the  points  of  differ- 
ence.   Which  is  the  tall,  graceful  tree ;  the  strong,  sturdy  one, 
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and  the  symmetrical  one?  What  colors  are  in  the  foliage? 
Have  the  class  paint  the  trees  in  their  proper  colors.  Mix 
the  color  in  the  brush,  and  mass  in  the  shape  of  the  tree, 


TREE    STUDY 


commencing  in  the  center  and  working  out  to  the  edges, 
showing  where  the  widest  part  is,  also  showing  whether  it 
is  regular  or  irregular  at  the  edges.  After  painting  the  foliage, 
the  trunk  should  be  added  by  mixing  all  three  colors  for  the 
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gray  color  of  the  trunk.  If  branches  are  visible  here  and 
there,  add  a  touch  of  this  color  to  represent  them.  If  you 
have  no  water  colors,  use  pencil  or  crayon  to  represent  the 
tree. 

(b)  October  Landscape.  Water  colors  and  6x9  manila 
paper  are  the  best  materials  for  this  exercise. 

Study  the  color  of  the  sky,  the  ground  and  the  distant 
trees.  Put  a  water  wash  over  the  surface  of  the  paper. 
Represent  October's  bright  blue  weather  in  making  the  sky 
blue,  bringing  the  color  over  the  whole  paper.  What  colors 
are  seen  in  the  fields  now?  Represent  the  ground  space  by 
mixing  all  three  colors,  to  obtain  the  golden-brown  or  the 
gray-green.  If  the  trees  have  changed  color,  try  massing  the 
color  along  the  horizon  to  represent  the  distant  trees. 

Pencil  work  in  landscape  study  may  be  used  in  place  of 
color.  If  the  pencil  is  used,  represent  the  ground  with  pencil 
strokes  drawn  close  together,  to  show  the  darker  mass  com- 
pared with  the  sky,  and  then  the  trees  may  be  represented 
in  a  still  darker  mass,  using  slanting  strokes. 

24.  Second  Week.  Autumn  Flowers,  Vines  or  Weeds. 
Use  the  same  materials  as  were  required  in  the  last 
exercise. 

If  the  flowers  still  remain,  use  a  simple  arrangement  of 
asters  or  golden-rod,  and  try  massing  in  the  color  to  show 
the  form  of  the  mass  of  flowers,  leaves  and  stem.  When 
flowers  grow  small  and  in  bunches,  the  color  may  be  applied 
in  mass.     Do  not  try  to  show  too  much  detail. 

Water  color  is  the  most  suitable  medium  for  flowers,  while 
the  weeds  may  be  shown  nicely  in  colored  cra3'ons.  See 
illustrations.  Try  making  a  study  of  the  ciirly  dock  or  the 
teasel  burr  with  the  brown  crayons.  You  should  arrange 
the  studies  so  that  all  the  children  may  see  them.  To  give 
an  idea  of  the  proportionate  size  of  the  subject,  it  is  well 
to  fasten  the  studies  upon  paper  of  the  same  size  as  that 
which  the  pupils  are  using.  If  the  pencil  is  used,  try  to 
show  the  shape  of  the  parts,  and  then  by  shading  show  the 
value  of  the  color.     The  valtie  of  the  color  is  its  detrree  of 
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light  or  dark.     If  the  color  is  light  or  dark,  represent  it  by 
light  or  dark  shading  in  pencil. 
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25.  Third  Week.      Branches.     Branches  of  fruit,   as  the 
apple  or  pear,  a  branch  of  oak  with  acorns,  or  a  tomato  vine 
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■v\-ith  its  fruit,  are  suitable  subjects  for  study.     Use   6  x  g 
manila  paper  and  pencil. 

Draw  an  enclosed  space,  or  margin,  about  one  inch  from 
the  edge  of  the  paper.  Study  the  arrangement  of  leaves 
and  fruit  on  the  branch,  and  sketch  the  stem  to  represent 
its  position  and  character.     Sketch  the  leaves  lightly  so  as 

to  show  the  arrange- 
ment, but  do  not 
try  to  represent 
them  all,  if  there  are 
many.  Show  the 
shape  and  size  and 
arrangement  of  the 
fruit.  Make  a  good 
outline  drawing  in 
this  first  lesson. 

Continue  the 
study  of  the  branch 
with  pencil  painting 
or  water  colors.  If 
water  colors  are 
used,  paint  a  gray- 
green  background 
first,  and,  after  that 
is  dry,  represent  the 
color  of  leaves,  stem 
and  fruit.  A  per- 
fectly flat  wash  may 
be  used  to  repre- 
sent this  study  without  showing  the  effect  of  light  and 
shade,  and  the  study  can  be  finished  by  painting  a 
strong  black  line  at  the  outline  of  each  part  when  the  color 
is  dry,  thus  making  a  decorative  study  of  it.  See  illustra- 
tion of  apple  on  branch. 

If  there  is  time,  a  pencil  painting  may  be  made  of  the 
same  study,  even  if  color  has  been  used.  If  the  pencil  is 
used,   make   a   light   outline   first,    and   then,   with   slanting 
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strokes  massed  close  together,  show  the  depth,  or  value,  of 
the  color  of  the  study. 

26.  Fourth  Week,  (a)  October  Landscapes  with  Trees. 
Use  water  colors  and  6x9  paper. 

In  our  previous  landscape  study  we  represented  the  trees 
in  the  distance  as  massed  in,  in  simple  silhouette  effect.  In 
this  lesson  we  wish  to  show  the  tree  in  the  foreground;  conse- 
quently, it  will  appear  much  larger  and  in  brighter  color. 
Paint  the  sky  and  ground  as  directed  in  the  previous  lesson 
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on  landscape.  While  this  paper  is  drying,  paint  the  tree 
you  wish  to  represent  on  a  dry  piece  of  paper,  representing 
the  bright  red  and  yellow  of  the  maple,  or  birch,  the  russet 
color  of  the  oak,  or  the  dark  green  of  the  apple  or  elm.  Try 
painting  the  tree  on  the  original  paper  before  it  is  quite  dry, 
as  this  gives  a  softer  effect  to  the  edges,  which  suggests  the 
haze  of  the  atmosphere  over  everything.  This  is  very 
important.      See  Color  Plate  One. 

(b)  Illustrating  Poems.  Another  lesson  might  be  given 
by  reading  a  descriptive  poem  to  the  children,  and  asking 
them  to  illustrate  it  with  color.  The  water  color  is  preferred 
for  landscape  work.     Here  is  an  appropriate  quotation: 
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OCTOBER 


THE   MORNS  ARE   GAYER  THAN  THEY  WERE,, 
THE  NUTS  ARE  CxETTlNCj  BROWW; 
THE  BERRY'S  CHEEK  »S  PLUMPER, 
THE  ROSE  IS  OUT  OF  TOWN. 
THE  MAPLE  WEARS  A  GAYER  SCARF, 
THE  FIELD  A  SCARLET  GOWN: 
LESJ  I  SHOULD  BE  OLDFASHIONED 
Wl  PUT  A  TRINKET  ON! 
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It  was  late  in  mild  October, 
And  the  long  autumnal  rain 
Had  left  the  summer  harvest  fields 
All  green  with  grass  again; 
The  first  sharp  frosts  had  fallen, 
Leaving  all  the  woodlands  gay. 
Like  the  hues  of  summer's  rainbow 
Or  the  meadow  flowers  of  May. 

— Whittier. 

Ask  the  children  to  close  their  eyes  and  try  to  see  the 
picture  in  imagination;  then  let  each  child  paint  the  picture 
as  he  sees  it.  The  older  pupils  may  grasp  the  picture  from 
a  single  reading,  but  the  younger  ones  should  have  an  oppor- 
tunity to  study  the  stanza  before  attempting  to  illustrate 
it.    See  the  illustration  of  October  landscape.  Color  Plate  One. 

(c)  Autumn  Leaves.  A  branch  of  oak  or  maple  leaves 
makes  a  delightful  study.  Use  them  when  the  color  is  at 
its  best.  Try  painting  them  in,  without  drawing,  in  what 
is  called  the  free  brush  work.  Do  not  have  too  many  leaves 
on  the  branch — ^two  or  three  will  give  a  pleasing  effect.  See 
illustration  with  the  poem  on  October,  page  286. 

(d)  Mounting.  Have  a  mounting  lesson  again  to  com- 
plete the  month's  work,  and  make  an  exhibit  of  the  best 
work.     See  Section  21  (c),  page  279. 

Test.  Make  a  drawing  of  a  tree  from  nature.  Use  the 
pencil. 

If  you  have  water  colors,  paint  a  simple  October  land- 
scape. If  you  have  no  colors,  illustrate  in  pencil  a  simple 
poem. 

Draw  a  fruit  branch,  in  pencil. 

NOVEMBER 
Pleasant  summer  over, 
And  all  the  summer  flowers; 
The  red  fire  blazes, 
The  gay  smoke  towers; 
Sing  a  song  of  seasons, 
Something  bright  in  all; 
Flowers  in  the  summer. 
Fires  in  the  fall. 
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27.  Nature  in  November.  In  this  month  Nature  presents 
a  changed  aspect  from  gayly-robed  October,  but  November 
has  beauties  all  its  own.  Notice  that  the  trees  that  were 
so  recently  painted  with    gorgeous  dyes  are  showing  now 

their  characteristic  lines  in 
trunks,  limbs  and  branches. 
The  underlying  structure  of 
the  trees  may  now  be  more 
fully  studied  and  enjoyed 
than  before.  Can  you  tell 
the  different  trees  when  the 
leaves  are  gone?  How  many 
of  your  pupils  can  tell  them? 
Choose  a  half  dozen  trees, 
and  make  a  special  study  of 
them  with  the  class.  The 
sturdy  oak,  the  graceful  elm, 
the  knotted  apple  tree,  the 
symmetrical  maple,  the  deli- 
cate birch,  are  as  beautiful 
to  the  appreciative  eyes  of 
the  nature  lover,  when  the 
bare  branches  form  delicate 
traceries  against  the  sky,  as 
when  clothed  with  nature's 
most  gorgeous  raiment.  Let 
the  class  express  in  pencil, 
crayon  and  water  color  the 
varied  beauties  of  November. 
So  many  of  the  interests 
of  November  circle  around  the  home  that  we  may  well  give 
them  special  thought  for  this  month.  The  preparations  for 
winter  made  by  plants,  insects,  animals  and  man  serve  as 
suggestive  motives  to  be  incorporated  into  the  art  work. 

From  the  morning  talks  develop  interest  in  the  follow- 
ing subjects:  Pictures  comparing  nature  in  October  and 
November    (the  trees,    the    skies,    the    ground);    collecting 
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nature's  stores  for  use  in  winter  (fruits  and  vegetables,  nuts 
and  grains);  Nature's  treasure  caskets  (seeds  and  seed  pods). 
Ask  the  children  to  collect  and  bring  to  school  the  various 
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weeds  having  seed  pods — the  milkweed,  the  teasel,  the  James- 
town or  jimson  weed,  the  cat-tail,  the  thistle  and  the  Indian 
mallow.     Consult  Section  8,  page  264. 

28.  First  Week.  Seed  Pods  on  Branches.  Use  manila 
paper  9x12,  pencil  or  crayons. 

Place  the  nature  material  where  all  the  pupils  can  see 
it.  The  class  should  study  the  general  direction  of  stems, 
the  angles  between  the  branches,  the  character  and  form  of 
the  pod,  how  the  pod  is  attached  to  the  stem,  and  other 
distinguishing  features  of  the  study.  Draw  marginal  lines 
on  the  paper  to  give  an  idea  of  the  proper  space  in  which  to 
draw  the  study.  If  the  branch  is  long  and  slender,  draw  a 
panel  shape,  that  is,  a  long  oblong,  folding  the  paper  to 
indicate  the  required  shape.  The  pupils  should  sketch  in 
lightly  at  first,  to  show  the  stems  and  the  shape  of  the  pods. 
If  the  surface  of  the  pod  is  rough  or  smooth,  try  to  show 
that  effect  in  the  shading  of  the  pod.     If  the  pencil  is  used 
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in  the  first  expression,  try  the  colored  crayons  in  a  second 
lesson. 

Save  these  drawings  to  use  for  design  work  in  December. 
Save  also  some  of  the  seed  pods  for  use  again.  In  the  mean- 
time they  will  make  beautiful  winter  bouquets. 
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29.  Second  Week.  Autumn  Berries.  The  rose  hip  or 
berry,  the  bittersweet,  the  green  brier,  the  Judas  berry  and 
the  poke  berry  are  included  tmder  this  title.  Manila  paper 
and  colored  crayons  or  water  colors  are  good  material  for 
these  studies. 

If  the  colored  crayons  are  used,  see  that  the  pupils  match 
the  colors  as  nearly  as  possible.  They  should  also  tr}'-  to 
show  the  effect  of  Ught  and  shade  in  the  berries,  by  adding 
some  blue  and  brown  on  the  shade  side,  even  of  the  red 
berries,  allowing  the  light  paper  to  show  through  for  the 
effect  of  light  and  high  lights.  If  water  color  is  used,  it  is 
a  good  plan  to  make  a  light  wash  of  blue  to  show  the  shape 
of  berries,  and  to  drop  in  the  bright  color  while  the  first 
light  blue  wash  is  still  wet.  Be  sure  that  the  brush  is  held 
upright  in  making  the  slender  stems  and  leaves. 
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Save  these  drawings  and  the  nature  material  for  use 
later  in  design  work.  See  illustrations  for  suggestive  treat- 
ment. 
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30.  Third  Week.  Fruits  and  Vegetables.  Use  colored 
crayons  or  water  colors.  Ask  the  children  to  bring  to  school 
a  pumpkin,  a  squash,  potatoes,  onions,  apples,  pears,  or 
ears  of  corn  in  the  husk.  If  the  children  have  had  only  a 
little  of  this  work,  select  for  use  the  larger,  simpler  forms, 
in  the  order  given  in  the  list.  Water  color  is  the  easier 
medium  to  use  in  representing  the  pumpkin  or  squash;  but 
the  colored  crayons  can  be  used.    See  Color  Plate  Two. 

Place  the  object  on  your  desk  or  on  a  chair  placed  on 
the  desk,  so  it  will  be  plainly  visible  to  all.  Study  the  general 
shape  of  the  object.  Is  it  round,  or  longer  than  wide,  as 
illustrated  in  the  pumpkin  and  the  squash? 

If  working  in  water  color,  take  the  brush  full  of  the  proper 
color,  and,  starting  in  the  center,  make  the  mass  the  shape 
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to  represent  the  object.  Do  tiot  outline  the  object  and  then 
fill  it  in,  for  there  is  no  outline  to  be  seen,  and  the  color 
shovdd  show  the  shape  of  the  object.     Add  a  Uttle  of  all 
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these  colors  to  represent  the  dark  side  of  the  object.  If 
colored  crayons  are  used,  try  taking  a  piece  of  crayon  about 
an  inch  long  and  putting  it  fiat  on  the  paper;  mass  it  in  as 
you  do  in  blackboard  work.  See  illustration  of  the  squash 
in  color.  Let  the  pupils  try  representing  the  large  vegetables 
on  the  blackboard. 

If  the  study  of  the  corn  is  used,  hang  one  or  two  ears 
from  a  nail,  fastening  them  by  some  of  the  husks.  This 
study  is  the  most  difficult  of  any  of  the  vegetables  enumer- 
ated, and  should  be  used  by  upper  grades  only. 

The  study  of  the  corn  can  be  expressed  in  pencil,  colored 
crayons  or  water  color.  If  pencil  is  used,  make  a  careful  out- 
line drawing  first,  then  show  details  of  the  ear,  and  shade 
with   slanting   strokes.      If   colored   cravon   is   the   medium 
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employed,  mass  in  with  the  proper  color,  and  then  use  darker 
brown  to  show  the  dark  effects  between  the  rows  of  kernels. 
Do  not  try  to  show  all  the  marks  between  the  kernels,  but 
try  to  express  the  effect  obtained  by  looking  at  the  ears 
with  eyes  half  closed.  This  shuts  out  all  the  small  details, 
and  gives  the  essentials  which  are  necessary.  When  the 
drawings  are  completed,  have  the  pupils  hold  them  ofi  at 
some  distance  and  compare  them  with  the  study. 

If  potatoes  or  onions  constitute  the  studies,  the  best 
medium  to  use  is  the  pencil  or  black  crayon.  These  are 
also  good  subjects  for  brush  and  ink  work.  See  illustra- 
tions of  vegetable  studies. 

31.  Fourth  Week.  (a)  Outdoor  Studies.  Collect  pic- 
tures that  suggest  November  and  the  Thanksgiving  season. 
First  secure  those  that  suggest  November  landscapes.  If 
someone  has  a  camera,  pictures  of  the  surrounding  neighbor- 
hood can  be  taken.  But  work  from  the  window  scenes  can 
be  done  successfully.  Ask  the  pupils  to  notice  the  different 
pictures  they  see  in  looking  from  the  different  windows. 
Sometimes  a  view  from  one  pane  of  glass  in  a  window  will 
give  a  beautiful  motif  for  a  composition.  A  bare  tree,  care- 
fully studied  and  drawn,  makes  an  attractive  study.  Notice 
whether  the  tree  sends  a  trunk  through  its  entire  length,  or 
subdivides  into  many  branches.  The  former  is  called  the 
excurrent  type,  while  the  latter  is  the  deliquescent.  (See 
drawing  of  the  elm,  page  281.)  Ask  the  pupils  to  name  the 
trees  they  can  think  of  that  are  like  each  of  these  types. 
The  Lombardy  poplar,  the  trees  of  the  evergreen  family, 
the  beech,  the  sycamore,  and  some  oaks  are  excurrent  in 
type,  while  the  greater  variety  of  forest  and  cultivated 
trees,  including  fruit  trees,  maples,  most  oaks,  the  elm,  the 
Cottonwood  and  some  others,  are  deliquescent  in  type.  Next 
observe  the  arrangement  of  the  branches.  Are  they  opposite  or 
alternate  ?  Notice  the  angle  which  the  branches  form  with  the 
trunk.     Show  the  irregularity  of  the  little  branches  and  twigs. 

(b)  Calendar.  Plan  a  November  calendar  as  suggested 
by    Color    Plate    Three.      Perhaps    you    can    suggest    some 
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squirrels  in  the  trees.     Plan  the  spaces  for  the  illustration, 
the  poem  and  the  calendar,  to  produce  a  pleasing  arrange- 
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ment.    The  pencil  or  water  colors  may  be  used  appropriately 
in  making  the  November  calendar.     If  possible,  give  space 
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on  the  blackboard  for  a  calendar  with  suggestive  illustra- 
tion for  each  month. 

(c)  Thanksgiving  Text.  While  the  fifth  and  sixth 
grades  are  making  an  illustrated  calendar,  the  upper  grammar 
grades  can  plan,  and  make  a  beautful  illumined  text.  For 
plan,  see  Color  Plate  Six. 

Choose  some  text  in  harmony  with  the  thought  of  the 
season,  and  on  paper  lined  in  small  squares  plan  the  words 
of  the  text  in  plain  letters.  Use  simple  block  letters,  or, 
if  you  prefer,  a  more  ornamental  type,  such  as  the  Old 
English  or  Gothic  style,  may  be  used.  The  titles  of 
books  and  magazines  will  furnish  good  examples  of  print- 
ing. Ask  the  children  to  look  in  newspapers  for  plain  block 
letters. 

The  design  will  be  more  attractive  if  some  of  the  fall 
nature  studies  are  used  to  decorate  the  text.  The  berries, 
seed  pods,  or  the  Thanksgiving  flower — the  chrysa,nthemum — 
could  be  used.  To  make  the  nature  study  suitable  for  such 
a  decoration,  draw  it  carefully  and  apply  the  color  in  a  flat 
wash  on  flower  and  leaves;  then,  when  that  is  quite  dry, 
outline  each  part  with  a  strong  black  line,  using  black  water 
color. 

(d)  Correlations.  If  the  children  are  studying  colonial 
history,  it  would  be  interesting  for  them  to  make  a  sketch 
of  the  "Mayflower"  in  a  decorative  treatment,  to  use  as  a 
cover  for  their  written  exercises  in  this  branch. 

(e)  Mounting.  Give  the  pupils  an  opportunity  to  mount 
their  drawings  and  paintings  on  large  size  manila  paper, 
9x12,  and  make  an  exhibit  of  the  work  done  in  November. 

Test.    Make  a  study  of  a  seed  pod  on  the  stem,  in  pencil; 
also  a  study  of  a  vegetable,  in  pencil  or  crayon. 
Draw  something  appropriate  for  Thanksgiving. 

DECEMBER 

The  world  is  happy. 
The  world  is  wide; 
May  joy  be  yours 
„  This  Christmas-tide. 


296 


Public  School  Methods 


32.  Construction  Work.  Let  the  work  of  this  month  be 
influenced,  by  the  interest  of  the  children  in  preparing  gifts 
for    the    Christmas    festival.     This   work    will    afford    some 

good  problems  in 
constructive  and 
decorative  design. 
Instruction  should 
be  given  to  aid  the 
pupils  in  con- 
structing objects 
from  working 

drawings.      When 
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a  working  drawing  is  introduced  in  this  way,  its  function  is 
readily  understood.  It  means  little  to  the  child,  to  make  a 
working  drawing  of  an  object,  if,  in  the  end,  that  drawing  is  not 
put  to  some  definite  use.  Through  conversation  with  the 
children,  learn  some  of  the  things  they  would  enjoy  making, 
to  use  as  holiday  gifts.  You  might  volunteer  such  suggestions 
as  a  candy  box,  handkerchief  box,  glove  box,  work  basket, 
scrap  basket,  decorated  calendar,  illuminated  Christmas  texts. 

33.  First  Week,  (a)  Working  Drawings.  Explain  to 
the  children  that  when  any  object  is  to  be  constructed,  either 
large  or  small,  from  a  house  to  a  small  box,  that  drawings 
are  first  made  which  give  all  the  facts  and  details  of  the  form 
of  the  object.  These  are  called  working  drawings.  The 
size,  proportions,  decoration  and  materials  used  are  fully 
explained  in  connection  with  a  working  drawing. 

Working  drawings  may  represent  different  views  of  the 
object,  as  the  front  and  side  elevations  of  a  house,  showing 
the  placing  of  doors  and  windows,  and  shape  of  the  gable; 
or  they  may  show  the  development  of  the  whole  surface, 
as  a  pattern  of  a  dress,  or  of  a  box  to  be  made  of  cardboard. 
This  method  is  usually  employed  when  objects  are  to  be  made 
of  flexible  material,  such  as  paper,  cloth  and  tin.  Patterns  are 
used  as  working  drawings.  When  objects  are  to  be  constructed 
of  wood,  stone  and  other  inflexible  material,  different  views 
of  the  object,  with  measurements,  are  then  given, 
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To  illustrate  the  making  of  a  pattern,  or  to  show  the 
development  of  the  surface  of  an  object,  which  is  the  same 
as  a  pattern,  a  very  simple  problem  may  be  given  to  the 
children  in  the  development  of  the  surface  of  a  box. 

The  box  has  a  top,  bottom  and  four  side  faces,  so  the 
pattern  must  have  six  faces,  or  sections.     Folding  a  paper 
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over  a  box,  and  creasing  the  sides  along  the  edges,  will  show 
the  proper  placing  of  these  faces,  in  relation  to  each  other. 

A  simple  pattern  may  be  developed  by  folding  a  square 
of  paper  into  sixteen  small  squares.  Fold  it  first  on  its 
diameters,  then  fold  the  upper  and  lower  edges  to  the  diam- 
eters, thus  making  sixteen  small  squares.  Now  cut  on  the 
folds  between  the  squares,  and  lap  the  squares  not  needed  in 
the  actual  surface  of  the  box.  See  the  illustration,  page 
302.  From  a  pattern  thus  developed,  made  of  cardboard,  a 
cand}''  box  can  be  constructed  and  covered  with  bogus  paper 
or  any  other  paper  you  wish  to  use. 

(b)  Making  Boxes.  The  materials  necessary  for  box 
making  will  consist  of  cardboard,  rulers,  scissors,  paste  and 
cover  paper,  which  may  be  the  ordinary  manila  drawing 
paper,  colored  paper,  bogus  paper,  or  plain  colored  wall 
paper.  Ask  the  children  to  bring  old  pasteboard  boxes  to 
school  to  be  used  in  making  gift  boxes. 

If  a  glove  or  handkerchief  box  is  desired,  let  the  pupils 
consider  the  size  and  proportion  of  these  boxes  best  suited 
to  the  shape  of  the  objects  they  are  to  contain.  A  square 
Ipox  is  most  suitable  for  handkerchiefs,    and  a  long,  narrow 
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box  for  gloves,  A  handkerchief  box  should  be  5  inches 
wide,  5  inches  long  and  2^  inches  deep.  A  glove  box  should 
be  about  8  inches  long,  3  inches  wide  and  2^  inches  deep, 
according  to  the  size  of  the  handkerchiefs  or  gloves. 

For  the  handkerchief  box,  measure  on  the  cardboard, 
with  the  ruler,  and  draw  the  various  faces  of  the  box,  making 
the  top  and  bottom  faces  6  inches  square,  to  allow  a  half 
inch  projection  on  all  sides,  and  four  pieces  5  x  2.V  inches, 
for  the  sides  of  the  box. 

For  the  glove  box,  cut  two  pieces  9x4  inches  for  top 
and  bottom;  two  pieces  3x2^  inches  for  the  ends,  and  two 
pieces  8x2^  inches  for  the  sides. 

The  next  step  is  to  cover  the  separate  pieces  with  the 
cover  paper.  Lay  each  piece  of  cardboard  on  the  cover 
paper,  and  mark  around  it.  Allow  a  half  inch  for  laps 
around  all  sides  of  these  cover  pieces.  Fold  the  laps  over 
the  edges  of  the  cardboard,  and  paste  the  four  laps  over  on 
the  top  and  bottom  faces  of  the  box;  but  on  the  remaining 
sides  paste  down  one  long  and  one  short  side  only.  The 
remaining  laps  will  be  pasted  to  each  other  to  hold  the  box 
together. 

The  top  and  bottom  pieces  of  the  box  shovild  be  covered 
on  both  sides  with  cover  paper,  and  the  inside  of  the  box 
should  be  lined  with  a  long  strip  of  paper  to  fit  each  side. 
The  lining  paper  at  the  back  should  be  allowed  to  extend 
above  the  edge  of  the  box  one-half  inch,  and  this  should  be 
pasted  at  the  back  edge  of  the  top  of  the  box  to  serve  as  a 
paper  hinge. 

The  beauty  of  the  work  in  construction  will  depend  upon 
its  accuracy  and  neatness, 

(c)  Work  Basket,  If  a  work  basket  is  to  be  con- 
structed, a  pattern  may  be  developed  by  drawing  a  hexagon 
for  the  base,  and  having  the  six  sides  fastened  to  it  and  to 
each  other. 

Draw  a  circle  with  a  radius  of  2  inches.  If  compasses  are 
not  at  hand,  make  a  simple  compass  by  taking  a  strip  of 
cardboard  and  placing  a  pin  at  one  point,  and  push  a  pencil 
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point  through  a  small  hole  made  in  the  cardboard,  at  the 
distance  of  the  radius  of  the  required  circle  from  the  pin. 
The  circle  may  be  described  accurately  with  this  simple 
device,  by  swinging  the  pencil  around  the  pin  as  a  center. 
Divide  the  circumference  into  six  equal  parts,  by  using  the 
radius  as  a  unit  of  measurement,  making  a  hexagon.  On 
a  two-inch  base  construct  the  sides  of  the  basket,  making 
them  3  inches  in  height  and  3  inches  in  width  at  the  widest 
place. 

After  the  hexagon  base  and  six  sides  have  been  cut  from 
cardboard,   cover  them  with   colored  paper  or   cloth,  using 
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2.  DESIGNS  FOR  BASKET 
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plain  gingham  or  linen,  and  sewing  over  and  over  nicely  for 
this  purpose.  The  same  is  used  as  in  covering  the  sides  of 
the  box  previously  described.  If  cloth  is  used,  the  cover 
may  be  sewed  over  and  over  with  fine  stitches  and  thread  to 
match.  The  sides  may  then  be  stitched  together,  and  then 
stitched  to  the  base.  If  paper  is  used,  instead  of  fastening 
the  sides  by  pasting  the  laps  in  place,  as  you  did  in  making 
the  box,  they  may  be  held  in  place  by  a  cord  passing  through 
holes  punched  in  each  side  of  the  six  faces,  and  tied  together 
in  this  manner.     See  illustration  of  basket. 

(d)  Waste    Paper    Basket.      Construct   a   waste    paper 
basket  having  a  base  4  inches  square,  and  four  sides  each 
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12  inches  long,  4  inches  wide  at  the  base  and  8  inches  wide 
at  the  top. 

Draw  the  pattern  and  make  the  basket  of  cardboard, 
and  cover  it  with 
paper  as  described 
in  previous  prob- 
lems in  construction 
work.  Plain  or  fig- 
ured wall  paper  may 
be  used  for  covering 
the  baskets.  Some 
children  may  wish 
to  bring  remnants 
of  wall  paper  from 
home  so  the  basket 
will  match  the  paper 
in  their  home,  and 
their  wishes  should 
be  respected.  In 
general,  however, 
the  plain  paper  is 
to  be  preferred. 

34.  Second  Week. 
(a)  Decorating 
Boxes  and  Bas- 
kets. The  most  ap- 
propriate decoration  for  the  boxes  and  baskets  will  be 
obtained  by  studying  the  nature  material  we  used  in 
the  art  lessons  during  the  fall.  The  leaves,  flowers,  nuts 
or  seed  pods,  berries,  and  holly,  with  its  bright  red  berries 
and  dark  green  leaves,  are  all  appropriate. 

While  the  units  to  be  used  in  the  designs  may  be  sug- 
gested by  nature  subjects,  they  should  not  be  copied  in 
their  natural  forms.  Each  unit  should  be  adapted  to  suit 
the  needs  of  the  design.  Illustrations  may  be  given  and 
worked  out  by  the  children,  as  the  plates  of  design  units  from 
the  rose  hip  and  Indian  mallow   suggest.     See  illustrations. 
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Ask  the  children  to  select  for  a  border  design  some  unit 
from  the  subjects  studied  during  the  fall,  such  as  a  leaf,  a 
flower,  or  a  seed  pod ;  then  assist  them  to  modify  and  apply 
this  unit  in  accordance  with  the  plans  shown  in  the  illus- 
trations. After  a  unit  has  been  selected,  consider  the  space 
to  be  decorated,  and  make  such  an  adaptation  of  the  imit 
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as  will  produce  the  most  pleasing  efEect.  If  the  space  is 
small,  as  the  side  of  a  work  basket,  a  single  unit  or  a  row 
of  units  may  be  chosen,  making  a  border,  as  suggested  in 
designs  for  the  top  of  the  box.  Another  good  design  can  be 
made  by  filHng  the  corners,  connecting  them  with  lines,  as 
the  design  for  the  scrap  basket  suggests.  Again,  the  surface 
may  be  covered,  as  the  design  of  milkweed  pod  suggests. 

(b)  Conventionalized  Forms.  A  design  worked  out 
from  a  nature  motif,  as  suggested  above,  is  said  to  be  a  con- 
ventionalized form,  that  is,  a  nature  unit  made  conventional, 
or  formed  for  use  in  design.  This  method  of  adaptation  of 
nature's  forms  is  in  accordance  with  the  principles  of  good 
design,  but  to  copy  a  nature  form  without  adapting  it  to 
the  form  of  the  object  to  be  decorated  is  a  violation  ot  these 
principles. 

In  a  conventional  design  all  irregularities  of  growth  are 
omitted,  the  aim  being  to  produce  a  perfect  form  that  will 
be  graceful  and  symmetrical  and  yet  show  clearly  the  form 
from  which  it  was  taken.     It  should  always  be  adapted  to 
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the  use  to  which  it  is  to  be  put.     If  it  is  to  be  used  in  a 
border,  or  in  a  surface  covering,  it  must  be  so  arranged  that 
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Study 


a  repetition  of  it  will  produce  a  harmonious  effect, 
the  illustrations  given  on  pages  290  and  291. 

Many  objects  to  be  fotmd  in   the  stores  are   decorated 
(so  called)  by  the  mere  copying  of  flowers,  figures  or  land- 
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scapes  in  a  naturalistic  treatment,  but  these  decorations 
can  in  no  sense  be  called  designs,  or  even  good  decorations. 
From  time  to  time  give  the  children  talks  on  what  should 
constitute  a  good  design,  and  call  attention  to  the  many 
violations  of  the  canons  of  good  taste  in  the  objects  found 
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in  the  stores.  China  ware  is  not  decorated  in  the  best  sense 
of  the  term  by  the  painting  of  flowers,  heads,  figures  or 
landscapes,  rendered  in  a  naturalistic  way.  Such  decora- 
tion belongs  to  the  field  of  picture  making,  and  is  not  true 
decoration  of  objects. 

(c)  Applicatiox  of  Designs  to  Objects.  After  a  design 
has  been  made  for  the  box  or  basket  constructed  by  the  child, 
it  can  be  transferred  to  any  object  by  the  use  of  transfer 
paper,  by  a  tissue  paper  copy  made  and  drawn  over  the 
lines,  or  by  a  stencil. 

A  stencil  is  a  pattern  so  cut  as  to  leave  the  design  in  open 
spaces,  through  which  a  drawing  or  painting  may  be  made. 


LAMP    SHADE 


Care  should  be  used  to  have  each  part  of  the  design  separated 
by  a  little  space,  if  a  stencil  is  to  be  cut,  or  the  pattern  will 
fall  to  pieces. 

It  is  well  at  this  point  to  show  the  pupils  how  to  transfer 
their  designs  by  each  of  the  methods  given.  Let  them  apply 
the  design  to  the  object,  and  paint  the  same  with  fiat  tones, 
in  harmony  with  the  color  of  the  cover  paper.  It  is  not  neces- 
sary to  imitate  the  color  that  nature  suggests,  but  if  such 
coloring  is  chosen,  let  each  color  be  grayed  by  using  a  little 
of  all  three  colors,  to  make  a  harmonious  combination. 
Tones  of  the  color  that  the  cover  paper  suggests  make  a 
very  pleasing  effect. 
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35.  Third  Week.  This  week  is  usually  the  closing  one 
before  the  holiday  season,  and  may  be  profitably  spent  in 
any  of  several  ways. 

(a)  December  Calendar.  A  calendar  for  this  month 
may  be  decorated  by  using  a  winter  landscape  or  some  nature 
subject  which  suggests  the  season.  A  branch  of  holly,  or 
of  fir  with  cones,  or  the  beautiful  poinsettia  may  be  chosen. 
Ask  the  children  to  bring  a  calendar  pad  and  a  piece  of  card- 
board. Cover  the  cardboard  with  colored  paper,  and  mount 
the  picture  you  have  made,  together  with  the  calendar  pad, 
upon  it.  Paste  a  loop  at  the  top,  or  paste  a  piece  of  card- 
board to  the  back  to  make  it  into  an  easel,  so  the  calendar 
will  rest  on  the  table.  See  the  illustration  for  November 
calendar.  Color  Plate  Three. 

(b)  Winter  Poems.  Read  to  the  children  some  beautiful 
poem  about  winter,  and  ask  them  to  illustrate  it.  One  sug- 
gestion is  from  S now-Bound  (Whittier),  the  selection  be- 
ginning: 

So  all  night  long  the  storm  roared  on; 
The  morning  broke  without  a  sun. 

Others  in  which  good  material  may  be  found  are  The  First 
Snow  Fall,  Lowell;  Winter,  Trowbridge,  December,  Emerson. 

(c)  Illuminated  Texts.  If  it  is  desired,  appropriate 
Christmas  texts  may  be  made  by  children  in  upper  grammar 
grades,  as  suggested  under  work  for  November;  or  printed 
texts  may  be  used  and  illuminations  made  in  color. 

Some  very  beautiful  texts  are  made  expressly  for  this 
purpose,  and  are  quite  inexpensive.  These  cards  are  printed 
in  decorative  type,  and  the  decoration  is  carried  in  outline, 
which  may  be  filled  in  with  color  by  the  children.  The  text 
may  be  ftirther  embellished  by  use  of  gold  paint  in  outlining 
the  decoration.  These  cards  give  the  children  some  excellent 
examples  of  beautiful  painting,  and  show  how  nature  forms 
may  be  adapted  to  the  use  of  design.  Such  cards  may  be 
procured  of  Miss  Nellie  Trufant,  2614  Clinton  Ave.,  Minne- 
apolis, Minn.,  or  of  Atkinson,  Mentzer  &  Grover,  223  Wash- 
ington St.,  Chicago. 
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Test.  Make  a  working  drawing  of  a  square  handkerchief 
box,  5  X  5  X  2^.  Make  a  design  for  the  top  of  a  box,  using 
35x5  square.  Use  a  conventionalized  nature  form — seed 
pod,  holly  berries  or  other  appropriate  decoration. 

JANUARY 

A  Happy  New  Year,  a  Happy  New  Year, 

Oh  send  it  afar, 
To  the  girls   and    the    boys    wherever    you    are; 
To  the  rich  and  the  poor,  the  high  and  the  low. 
Oh!   scatter  its  blessings  wherever  you  go. 

36.  First  Week,  (a)  Vacation  Studies.  We  have  all 
enjoyed  the  holi- 
day season,  and  TYPE  SOLIDS 
now  return  to  our 
work  with  renewed 
energy  and  a  desire 
to  get  the  most  out 
of  the  new  year. 
The  children  will 
be  interested  in 
telling  you  of  their 
Christmas  joys.  Let 
them  illustrate 
with  crayons,  pen- 
cil or  brush,  some- 
thing they  did  dur- 
ing vacation.  Il- 
lustrate sliding 
down  hill,  skating, 
snow-balling,  help- 
ing mother  or  fath- 
er. Try  making  a 
January  landscape 
with  the  poem  on 
the  blackboard. 

(b)  Solids.  We 
are  surrounded  by 
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a  world  of  objects  that  become  more  interesting  as  we  become 
more  familiar  with  them.  We  have  given  special  attention 
during  the  fall  months  to  the  objects  in  the  world  of  nature. 
We  will  give  special  regard  during  the  next  two  months  to  the 
objects  in  the  world  of  arts  and  manufactures.  All  objects  are 
modified  forms  of  a  few  types.  Froebel  classified  all  forms 
under  three  types,  namely,  the  sphere,  the  cube  and  the 
cylinder.  Ask  the  pupils  to  name  a  number  of  familiar  objects 
resembling  the  sphere,  as,  fruits,  vegetables,  etc.;  objects  like 
the  cube,  as  blocks,  boxes,  baskets,  stools,  tables,  buildings, 
etc. ;  objects  like  the  cylinder,  as  tree  trunks,  stems  and  some 
flower  forms,  besides  many  manufactured  objects,  such  as 
bottles,  jugs,  pails  and  barrels.  After  a  little  study,  the 
children  will  discover  that  many  objects  only  remotely 
resemble  any  of  these  types,  and  so  for  convenience  other 
types  have  been  added,  which  are  modified  forms  of  the 
first  three.  The  complete  list  is  as  follows:  sphere,  cube, 
cylinder,  hemisphere,  square  prism,  right-angled  triangular 
prism,  ellipsoid,  ovoid,  equilateral  triangular  prism,  cone, 
square  pyramid  and  vase  form.  There  are  twelve  in  all, 
and  for  convenience  they  may  be  divided  into  groups  of 
three.     Name  objects  like  each. 

(c)  Definitions.  Describe  each  form  as  to  kind  and 
number  of  faces,  edges,  etc.,  as  follows: 

The  sphere  has  one  round  face. 

The  cube  has  six  equal  plane  square  faces,  twelve  straight  edges 
and  eight  corners. 

The  cylhider  has  two  plane  faces  and  one  curved  face  and  two 
curved  edges. 

The  hemisphere  has  one  plane  face  and  one  rounding  face,  and 
one  curved  edge. 

The  square  prism  has  six  plane  faces,  two  square  faces  and  four 
oblong  faces. 

The  right-angled  triangular  prism  has  five  plane  faces,  and  the 
two  ends,  or  bases,  are  right-angled  triangles. 

The  ellipsoid  has  one  rounding  face  having  two  rounded,  small 
ends. 

The  ovoid  differs  from  the  ellipsoid  by  having  one  end  larger  than 
the  other,  being  egg-shaped. 
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The  equilateral  triangular  prism  differs  from  other  prisms  by  hav- 
ing equilateral  triangular  ends,  or  bases. 

The  cone  has  one  plane  face  and  one  curved  face,  and  one  curved 
edge. 

The  square  pyramid  has  a  plane  square  base,  having  four  equal 
plane,  triangular  faces  that  meet  at  a  common  point  called  the  vertex. 

The  vase  form,  has  two  plane  faces  and  one  rounding  face  having 
reversed  curves. 

(d)  Perspective.  The  study  of  the  appearance  of  form 
and  representing  forms  as  they  appear,  without  regard  to 
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CYLINDER    IN    DIFFERENT    POSITIONS 


facts  of  form,  is  called  perspective.  All  objects  may  be 
grouped  under  two  heads  in  the  study  of  perspective,  namely, 
cylindrical  perspective  and  rectangular  perspective. 

Cylindrical  perspective  deals  with  objects  that  resemble 
the  cylinder,  having  curved  edges. 

Rectangular  perspective  includes  the  study  of  objects  having 
rectangular  faces  and  straight  edges. 

After  the  children  have  had  a  number  of  lessons  on  the 
Study  of  types  of  form,  ask  them  to  make  a  cylinder  by 
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rolling  a  piece  of  6  x  9  manila  paper,  and  pinning  it  in  place. 
Ask  the  children  to  hold  the  cylinder  upright,  at  arm's  dis- 
tance, and  observe  the  changes  in  the  apparent  form  of  the 
top  and  bottom  faces.  Hold  it  out  so  that  the  top  edge  is 
on  the  level  of  the  eye.  Lead  them  to  observe  the  essential 
points  by  such  questions  as  these :  How  does  the  circle  appear 
in  that  position?  (Answer:  A  straight  edge.)  How  does  the 
bottom  edge  appear?  Put  your  pencil  under  the  lower  edge, 
and  notice  the  downward  curve  of  this  edge.  Could  you 
draw  the  picture  of  the  cylinder  in  this  position?  Draw  what 
you  see,  on  the  paper  and  on  the  blackboard.  Again,  try 
placing  the  cylinder  with  the  bottom  edge  on  the  level  of 
the  eye,  and  draw  what  you  see.  Place  the  cylinder  below 
the  level  of  the  eye,  about  on  a  line  with  your  shoulder;  can 
you  see  into  it?  How  does  the  circle  appear  now?  (Answer: 
A  narrow  ellipse.)  Place  the  cylinder  still  lower;  how  has 
the  top  changed  in  appearance?  (Answer:  It  appears  a 
wider  ellipse.)  Now  place  the  clyinder  above  the  level  of 
the  eye,  and  watch  the  gradual  widening  of  the  ellipse  at 
the  bottom.  Carry  these  observations  far  enough  to  establish 
these  principles  regarding  the  appearance  of  the  circle : 

(i)  The  appearance  of  the  horizontal  circle  on  the  level  of  the 
eye  is  a  straight  edge. 

(2)  When  the  circle  is  seen  obliquely  above  or  below  the  level 
of  the  eye,  it  appears  an  ellipse. 

(3)  The  nearer  the  horizontal  circle  is  to  the  level  of  the  eye, 
the   narrower  the  ellipse  appears. 

(4)  When  the  horizontal  circle  is  seen  directly  above  or  below 
the  eye,  it  appears  as  a  full  or  complete  circle. 

Draw  the  cylinder  with  relation  to  the  eye-level  in  the 
following  positions,  and  note  the  change  of  appearance  of 
the  circular  bases. 

(i)   Draw  the  cylinder  with  the  top  on  the  level  of  the  eye. 

(2)  Draw  the  cylinder  with  the  bottom  on  the  level  of  the  eye. 

(3)  Draw  the  cylinder  with  the  middle  on  the  level  of  the  eye. 

(4)  Draw  the  cylinder  a  little  above  the  level  of  the  eye. 

(5)  Draw  the  cylinder  a  little  below  the  level  of  the  eye. 

Draw  a  horizontal  line  across  the  center  of  the  paper,  to 
represent  the  level  of  the  eye,  and  draw  the  cylinders  in  rela- 
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tion  to  that  line.  See  the  illustration  of  the  cylinder  in 
different  positions. 

Caution.  It  will  be  well  to  give  the  foregoing  study  of 
type  solids  slowly,  according  to  the  ability  of  the  children 
to  receive  it.  The  first  group  may  be  given  the  first  week, 
the  second  group  of  three  the  second  week,  and  so  on,  letting 
the  work  cover  the  whole  month,  if  necessary. 

37.  Second  Week.  Application  of  Principles.  After 
the  pupils  have  a  working  knowledge  of  the  principles  learned 
in  studying  the  cylinder,  ask  them  to  bring  to  school  objects 
resembling  the  cylinder — a  tin  cup,  a  pail,  a  crock,  a  jar,  a 
flower  pot,  a  jug.  Use  also  the  objects  found  in  the  school- 
room— ^the  cup,  pail  and  dinner  pail. 

Study  the  proportions  of  each  object.  Proportion  is  the 
relation  of  height  to  width.     Teach  the  children  how  to  find 


CYLINDRICAL    OBJECTS    IN    OUTLINE 

proportions  by  measuring  on  their  pencils,  held  at  arm's 
length,  with  one  eye  closed.  Hold  the  pencil  vertically  at 
arm's  length,  allowing  the  top  of  the  pencil  apparently  to 
touch  the  top  of  the  object,  and  let  the  thumb  indicate  on 
the  pencil  where  the  bottom  edge  comes;  this  shows  the 
apparent  height  of  the  object.     Now,  with  the  pencil  held 
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horizontally,  compare  the  apparent  width  with  the  apparent 
height. 

Use  manila  paper  for  sketching,  and  draw  several  of  these 
simple  objects  in  outline.  Draw  two  light  lines  to  suggest 
the  height  of  the  object,  then  two  lines  to  suggest  the  pro- 
portionate width.     Make  the  sketch  as  large  as  will  suit  the 


STUDY    IN   LIGHT    AND    SHADE 


size  of  the  paper.  Look  carefully  at  the  proportions  of  the 
ellipse  at  the  top,  if  the  object  is  placed  below  the  line  of 
the  eye;  and  if  placed  above  the  eye  level,  as  on  the  teacher's 
desk  or  upon  a  box  or  chair  placed  on  the  teacher's  desk, 
notice  the  upward  curve  of  the  upper  edge.  What  kind  of 
a  line  will  you  draw  to  represent  the  base,  if  the  object  is 
above  the  level  of  the  eye?  (Answer:  If  it  is  on  a  box  above 
the  eye  level,  draw  a  straight  line  to  represent  the  edge  of 
the  box.  If  the  object  is  below  the  eye  level,  indicate  the 
downward  curve  at  the  base.)     Draw  from  various  objects 
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in  outline,  using  pencil  and  manila  paper.     See  illustration 

of  objects  drawn  in  outline. 

38.  Third    Week.      Object  Drawing.       Objects    showing 

dark  and  light  color  in  the  ware,  crocks  and  jugs,  brown  and 

white  bowls,  furnish 
excellent  studies. 
Use  manila  paper 
and  pencil  or  crayon. 
Place  the  objects  on 
boards  between  the 
desk,  so  that  children 
along  two  rows  can 
see  the  object  well. 
One  object  placed  in 
every  other  aisle  will 
be  sufhcient,  unless 
the  object  is  small; 
then  place  two  ob- 
jects in  the  aisle, 
putting  one  half  way 
down  the  length  of 
the  aisle  on  a  board 
placed  across  the 
desks.  By  leaving 
an  aisle  entirely  free, 
it  gives  opportunitN' 
for  the  teacher  to 
pass  through  for  class 
criticism. 

Sketch   the    out- 
line lightly  with  pen- 
STUDY  IN  COMMON  OBJECTS  ^[i  qj-  browu  crayou, 

first  indicating  by  light,  sketchy  lines,  called  blocking  in, 
the  general  proportion  of  the  object.  After  the  outline  is 
sketched  in  lightly,  study  the  object  to  see  what  parts  are 
of  dark  color  and  which  are  hght,  then  with  pencil  or  crayon 
show  by  lines  drawn  parallel  to  the  curve  at  the  top,  the  dark 
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part  of  the  object.  Is  there  a  high  light  on  the  light  side 
of  the  object?  If  so,  look  carefully  at  its  shape  and  leave  that 
spot  the  color  of  the  paper. 


LANTERNS    IN    LIGHT    AND    SHADE 

Try  several  different  objects,  showing  the  effect  of  dark 
and  light,  as  suggested  by  the  illustrations. 

39.  Fourth  Week.  (a)  Object  Drawing  (Continued), 
The  purpose  of  the  study  of  objects  this  week  will  be  to  see 
and  express  the  effects  of  light  and  shade.  Use  the  same 
materials  which  were  used  last  week.  The  objects  must 
be  placed  to  receive  light  from  one  side  of  the  room;  the 
window  shades  should  be  lowered  at  the  back  and  other 
side  of  the  room,  if  there  should  be  windows  on  more  than 
one  side.  Choose  some  light  colored  object,  a  flower  pot, 
bowl,  peck  measure  or  bushel  basket  will  be  suitable.  If 
the  object  is  small,  place  it  on  the  boards  between  the  aisles ; 
if  large,  it  may  be  placed  on  the  teacher's  desk.  Ask  the 
children  to  observe  the  effect  on  the  light  side,  and  compare 
with  the  shaded  side  of  the  object.     If  you  can  see  into  the 
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object,  compare  the  color  effect  of  the  elHpse  with  the 
outside  of  the  object. 

Sketch  in  as  before,  and,  leaving  the  light  side  the  color 
of  the  paper,  show  the  dark  side  by  pencil  or  crayon  shading, 
or  painting  with  the  pencil,  as  it  is  called.  See  the  illustra- 
ions  for  January  work. 

(b)  Review.  Review  the  work  of  the  month  by  calling 
for  blackboard  work,  making  memory  sketches  from  objects 
previously  drawn. 

Test.  Name  two  objects  like  each  of  the  following  type 
solids:  sphere,  cube,  cylinder,  square  prism,  cone,  triangu- 
lar prism. 

Draw  a  cylinder  in  five  different  positions  with  reference 
to  the  level  of  the  eye. 

Draw  from  a  cylindrical  object  having  a  handle  (a  cup 
or  a  pail),  placed  below  the  level  of  the  eye.    Draw  in  outline. 

Draw  from  a  group,  a  tumbler  and  lemon.  Use  the 
pencil. 

Write  the  principles  pertaining  to  cylindrical  perspective. 

FEBRUARY 

Sunset  red  and  quiet  air; 
Ponds  are  ice  and  trees  are  bare; 
Fields  are  frozen  far  and  near; 
February  days  are  here; 
Bitter  cold  the  night  draws  down 
On  the  country  and  the  town, 
But  in  cheerful  warmth  we  sit, 
And  the  nursery  lamp  is  lit. 

—K.  Pylc. 

40.  First  Week.  (a)  February  Poem.  Read  the 
children  this  poem,  descriptive  of  February,  and  ask  them 
to  imagine  the  picture.  Then  let  them  represent  this  picture 
with  water  colors  or  colored  crayons,  bringing  out  the  sunset 
sky,  the  bare  trees  and  ponds  of  ice.  Some  may  like  to 
picture  the  skaters  on  the  pond.  Perhaps  the  ground  is 
white  with  snow;  if  so,  leave  the  paper  the  natural  color, 
to  represent  the  white  ground.     See  Color  Plate  Four, 
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If  the  landscape  is  to  be  done  in  water  colors,  moisten  the 
paper  with  one  or  two  brushfuls  of  water,  and  tint  the  sky 
space  to  suggest  a  bright  sunset,  using  red  or  red  and  yellow, 
blending  the  colors  together,  as  you  recall  seeing  them  in 
an  evening  sky.  Practice  making  bare  trees,  such  as  you 
can  see  from  the  window,  on  a  dry  paper,  while  the  sky  is 
drying  a  little.  Then  try  the  same  on  the  first  paper.  Hold 
the  brush  upright,  to  get  a  fine,  firm  stroke  for  the  little 
branches.  The  icy  pond  may  be  shown  with  a  gray,  blue- 
green  color,  made  by  mixing  all  three  colors  (blue,  yellow 
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and  a  little  red).  If  the  pupils  have  no  water  colors,  a  study 
in  brush  and  ink  work  or  colored  crayons  may  be  used.  If 
these  little  landscapes  are  saved,  each  can  be  mounted  with 
an  appropriate  verse  for  a  valentine. 

(b)  Landscape  Illustrating  Perspective.  Use  the 
landscape  to  illustrate  to  the  children  the  appearance  of 
receding  lines  and  edges  as  they  are  noticed  in  the  road, 
railroad,   telegraph  poles,  trees  and  houses  in  perspective. 

By  questioning,  the  children  may  be  led  to  recall  that  the 
parallel  horizontal  receding  lines  found  in  railroad  tracks, 
seem  to  converge  or  come  together,  and  if  you  can  see  them 
at  a   great   distance,   they  appear  to   meet  at   the   horizon, 
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or  eye  level.  Illustrate  this  principle  by  drawing  a  horizon 
line,  and  lines  for  track  converging  to  a  point.  Add  lines 
parallel  to  these  lines,  converging  at  the  same  point,  to  in- 
dicate lines  for  telegraph  poles  and  trees  at  either  side. 
Draw  lines  for  tops  of  telegraph  poles  and  trees,  converging 
to  the  same  vanishing  point.  Finish  the  sketch  by  drawing 
vertical  lines  for  poles  and  trees,  making  the  distance  between 
them  less'  and  less  as  they  approach  the  horizon.  Finish 
by  drawing  in  the  details — telegraph  wires  on  the  poles-, 
foliage  on  the  trees,  ties  on  the  track,  and  other  details  of 
the  landscape.  Illustrate  these  points  by  drawing  on  the 
blackboard  while  the  children  follow  with  pencils  and  paper. 

41.  Second  "Week.  Rectangular  Objects.  After  the 
children  have  observed  the  appearance  of  parallel  horizontal 
receding  lines  in  the  landscape  features,  it  will  be  well  to 
follow  this  exercise  with  observation  of  rectangular  objects 
in  the  schoolroom. 

(i)  Book.  To  fiu-ther  demonstrate  the  principle  that 
parallel  horizontal  receding  lines  appear  to  converge,  and  if 
sufficiently  extended  will  meet  at  a  point,  on  the  level  of  the 
eye,  called  the  vanishing  point,  allow  the  children  to  make 
the  following  experiment: 

Take  a  book  and  a  long  string;  slip  the  string  under  the 
cover  of  the  book  close  to  the  back  edge.  Now  place  the 
book  as  far  away  from  the  pupil  as  possible,  resting  it  on 
the  desk,  with  the  back  of  the  book  toward  the  observer. 
Take  the  string  at  both  ends,  and  by  holding  the  ends  of 
the  string  slanting  toward  each  other,  and  closing  one  eye, 
adjust  the  string  apparently  to  conceal  the  short,  receding 
edges  of  the  book.  If  the  string  is  sufficiently  long,  the  ends 
will  cross  at  the  eye  level,  proving  the  statement  made  at 
the  beginning  of  this  lesson.  What  was  observed  in  the  rail- 
road is  also  true  of  even  short  horizontal  parallel  receding 
lines. 

To  find  the  apparent  width  of  the  face  as  it  rests  on  the 
back  of  the  desk,  place  a  ruler  upright  on  the  back  edge  of 
the  book,  and  let  the  finger  or  a  pencil  indicate  how  many 
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[  inches  v/ide  the  top  face  appears.  Close  one  eye  to  make  all 
these  observations.  With  the  strings  in  position  again,  the 
apparent  length  of  the  farther  edge  may  be  discovered  by 


EXPERIMENT    ILLUSTRATING    CONVERGING    OF    HORIZONTAL    RECEDING 
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measuring  between  the  two   farther   corners,    on  the  ruler, 
placing  it  against  the  strings. 

Make  a  large  drawing  of  the  book,  dealing  with  the  acttial 
measurements  of  the  back,  and  apparent  measurements  of 
the  top.  Use  a  comparatively  thick  book,  as  a  school  reader, 
for  this  exercise.  If  the  drawing  is  made  smaller  than  the 
actual  size  of  the  book,  the  measurements  must  all  be  reduced 
proportionately. 
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(2)  Cube.  After  experimenting  with  the  books  and 
strings,  next  let  the  children  observe  the  hollow  cube.  Fold 
a  strip  of  manila  paper,  2x9  inches,  to  make  a  two-inch 
cube.  Observe  the  cube  as  it  looks,  with  a  face  toward  you 
and  on  the  line  of  the  eye.     How  many  faces  do  you  see? 


CUBES    IN    PERSPECTIVE 


(Answer:  One  face.)  Draw  what  you  see.  Keeping  the 
face  towards  you,  hold  the  cube  a  little  below  the  line  of 
the  eye.  What  face  comes  into  view?  (Answer:  The  top 
face.)  How  does  it  look?  (Answer:  Foreshortened.)  How 
wide  does  it  look?  Lower  it  and  notice  the  change.  Notice 
the  converging  lines  of  the  receding  edges.  Draw  the  cube 
in  this  position. 

Hold  the  cube  a  little  above  the  line  of  the  eye.  What 
face  comes  into  view?  (Answer:  The  bottom  face.)  How 
does  it  look?  (Answer:  Foreshortened.)  Draw  it  as  it 
appears.  Draw  on  9x12  paper  a  long  horizontal  line  to 
represent  the  eye  level.  Draw  the  appearance  of  the  cube 
as  it  looks  when  the  top  edge  is  on  the  level  of  the  eye .  when 
a  little  below  the  level  of  the  eye,  and  when  a  little  above 
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the  eye  level.  Note  the  extended  lines  which  come  to  a 
point  on  the  level  of  the  eye.    See  the  illustration. 

After  the  foregoing  is  quite  clear  to  the  children,  try 
placing  the  cube  turned  with  one  edge  toward  you  and  the 
sides  turned  equally  away.  Hold  it  by  the  back  comer,  and 
observe  how  it  looks  when  a  little  below  the  level  of  the  eye, 
and  also  a  little  above  the  eye  level.  The  top  face  and  the 
bottom  face  in  these  positions  resemble  what  figure  ?  (Answer : 
A  diamond  shape.)  Notice  the  slant  of  the  side  lines.  There 
will  be  a  group  of  parallel  lines  that  will  converge  to  a  vanish- 
ing point  at  the  left,  another  set  at  the  right,  the  vanishing 
point  being  on  the  line  of  the  eye.  Illustrate  this  by  draw- 
ing these  two  sets  of  converging  lines  on  the  blackboard, 
showing  the  two  vanishing  points. 

Teach  the  children  how  to  measure  the  foreshortened 
faces  by  measuring  with  the  ruler  from  the  front  edge  out 


CUBE  ABOVE  LEVEL  OF  THE  EYE,  DRAWN  AT  AN  ANGLE  OF  45  DEGREES 
CUBE  BELOW  LEVEL  OF  THE  EYE,  DRAWN  AT  AN  ANGLE  OF  45  DEGREES 

straight  to  the  left  and  right,  not  on  the  slant.  The  two 
faces  will  appear  equally  foreshortened.  We  saw  the  cube 
turned  at  an  angle  of  45°. 

At  the  next  lesson  develop  the  problem  when  the  cube 
is  turned  so  that  one  side  appears  smaller  than  the  other. 
Place  the  cube  on  the  back  of  the  desk.  Draw  the  vertical 
edge  which  is  nearest  and  shows  the  actual  height.    Measure 
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with  the  ruler,  touching  the  front  edge,  to  find  how  far  to 
the  right  and  left  the  farther  edges  must  be  drawn.  Place 
the  ruler  fiat  on  the  desk,  just  touching  the  front  vertical 
edge,  and  notice  the  angle  made  between  it  and  the  lower 
receding  edges.  The  more  foreshortened  face  will  be  drawn 
at  a  greater  angle  from  the  horizontal  line  which  indicates 
the  position  of  the  ruler  than  the  less  foreshortened  face. 

After  these  base  lines  have  been  drawn  correctly  and  the 
width  of  the  faces  indicated,  the  other  lines  must  be  drawn 
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BOOK    DRAWN    WITH    THE    AID    OF    FINDERS 

slightly  converging  with  these  base  lines,  making  the  farther 
vertical  edges  a  little  shorter  than  the  front  vertical  edge. 
Notice  the  position  of  the  farther  corner  and  the  shape  of 
the  top  face.  Sketch  lightly  with  tentative  lines,  until  the 
drawing  looks  right. 

Make  several  experiments  with  the  cube  placed  in  different 
positions,  and  draw  what  you  see.  After  studying  it  turned 
at  an  angle  below  the  line  of  the  eye,  look  at  it  a  little  above 
the  eye  level,  anfl  draw  again. 

42.  Third  Week.  Rectangular  Objects  (Continued). 
(i)  Cube  (Continued).     It  will  take  some  time  for  the  pupils 
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to  gain  a  working  knowledge  of  the  principles  of  perspective ; 
to  help  them  to  visualize  the  appearance  of  the  cube  placed 
at  any  angle,  the  teacher  may  suggest  the  different  positions 
by  partly  sketching  the  cube  on  the  board,  and  asking  the 
pupils  to  hold  their  cubes  in  the  position  indicated  by  the 
lines  drawn.  Ask  them  to  finish  the  sketch  by  observing 
how  the  other  lines  should  be  drawn.  Practice  on  this  until 
the  pupils  can  draw  the  cube  in  any  position.  Heavy  lines 
indicate  the  lines  to  be  drawn  on  the  board.  See  illustration. 
(2)  House.  In  the  next  lesson  apply  these  principles  by 
drawing  a  house  in  perspective.     The  teacher  should  draw 
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GROUP    OF    RECTANGULAR    OBJECTS    IN    PERSPECTIVE 

a  sketch  of  the  house  on  the  blackboard,  commencing  with 
the  vertical  corner  nearest  to  the  observer.  Then  indicate 
the  farther  corners,  showing  the  amount  of  foreshortening 
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observed  in  the  sides  of  the  hoiise,  and  the  length  of  the 
comers  compared  with  the  first  comer  drawn.  Place  the 
gable  by  finding  the  center,  shown  by  drawing  diagonal  lines 
at  the  end  and  erecting  a  vertical  line.  Remember  the  lines 
at  the  eaves  and  roof  ■will  slant  downward  a  little,  while  the 
lines  at  the  ground  will  slant  slightly  up  toward  the  horizon, 
or  level  of  the  eye. 

The  birthplace  of  George  Washington  would  be  an  appro- 
priate sketch  to  make  this  week ;  also  the  old  log  cabin  which 
is  so  familiar  to  us  as  the  birthplace  of  Lincoln. 

43.  FoTirth  Week.  (a)  Rectangular  Objects  (Con- 
tinued). Continue  drawing  rectangular  objects,  including 
boxes,  books,  tables  and  other  common  objects.  Use  pencils 
or  colored  crayons. 
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BOOKS    IN    PERSPECTIVE 


Place  the  objects  to  be  studied  on  boards  between  the 
desks,  and  call  the  pupils'  attention  to  their  position.  Are 
the  objects  seen  in  parallel  or  in  angular  perspective?     Hold 
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the  ruler  out  and  notice  the  angles  made  by  the  receding 
edges  of  the  object  with  the  ruler,  as  it  appears  to  touch  the 
lower  edge  of  the  object.  Finders  made  of  a  piece  of  card- 
board, or  paper,  and  shaped  like  a  carpenter's  square,  may- 
be held  to  show  the  exact  angle  made  by  any  receding  line. 
Hold  one  arm  of  the  finder  vertical,  and  let  the  other  follow 
the  base  lines  of  the  object. 

Try  drawing  a  single  book  in  different  positions;  then  try 
a  group  of  books,  a  candlestick  or  a  piece  of  pottery.  See 
the  illustration  of  books. 

If  the  view  from  the  schoolroom  window  gives  an  oppor- 
timity  to  try  sketch- 
ing houses,  a  part 
of  the  week  might 
be  taken  up  in  so 
doing,  or  the  teacher 
may  sketch  a  winter 
landscape  on  the 
blackboard,  and  the 
pupils  may  make 
sketches  from  this. 

(b)  Review.  Re- 
view and  reiterate 
the  principles 
learned  this  month 
in  observing  the  ap- 
pearance of  rectan- 
gular objects.  Give 
the  pupils  the  fol- 
lowing principles 
and  ask  them  to 
write  and  learn 
them: 
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(i)  The  apparent  width  from  front  to  back  of  any  horizontal 
face  decreases  as  it  approaches  the  level  of  the  eye. 

(2)  The  farther  of  two  edges  horizontal  from  left  to  right  appears 
shorter  than  the  nearer. 
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(3)  All  parallel  horizontal  edges  receding  from  the  eye  appear 
to  converge. 

(4)  All  receding  horizontal  edges  appear  to  incline  toward  the 
level  of  the  eye,  and  must  be  drawn  so  that,  if  produced,  they  will 
meet  in  a  point  on  the  level  of  the  eye. 

This  month's  work  deals  with  some  prosaic  facts  in  object 
drawing,  but  upon  these  truths  more  interesting  work  will 
be  developed.  It  has  been  well  observed  that  "  Nobody 
really  knows  about  any  subject  until  its  length,  breadth  and 
height  are  equal  in  clearness  in  his  mind."  This  is  par- 
ticularly true  of  the  subject  of  perspective. 

Test.  Make  a  drawing  of  the  chalk  box  facing  below  the 
level  of  the  eye.  Make  a  drawing  of  this  box  turned  at  an 
angle,  below  the  level  of  the  eye.  Make  a  drawing  of  a  group 
of  two  books  in  angular  perspective. 

Write  the  principles  involved  in  drawing  objects  in  parallel 
..and  angular  perspective. 

MARCH 

We  love  best  when  we  see  them  painted 
Things  we  have  passed  a  hundred  times 
Nor  cared  to  see. 
And  so  they  are  better  painted, 
Better  for  you  and  me. 

— Browning. 

44.  First  Week.  Representation.  During  January  and 
February  the  pupils  have  been  learning  something  of  the 
alphabet  of  form  and  the  principles  governing  its  representa- 
tion. Let  them  continue  their  drawing  of  objects  for  a  few 
weeks  in  order  that  they  may  express  in  terms  of  beauty 
some  of  the  common  forms  about  them. 

You  have  studied  the  single  object  with  considerable  care. 
Now  consider  the  grouping  of  objects,  placing  two  or  more 
together  in  a  way  that  they  may  illustrate  a  thought — in 
other  words,  tell  a  story. 

(i)  Grouping.  In  making  a  group,  determine  first  the 
idea  to  be  expressed,  thus  leading  to  the  selection  of  objects 
having  harmonious  relations,  that  is,  objects  that  seem  to 
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belong  together.  For  example,  objects  to  be  found  in  the 
kitchen  can  be  placed  together,  but  objects  from  the  kitchen 
are  not  to  be  grouped  with  parlor  bric-a-brac. 

(2)  Composition.  One  of  the  most  important  elements  in 
representation  is  that  of  composition.  This  element  enters 
into  all  representation,  whether  of  single  objects  or  a  group 
of  objects.  In  the  single  object  it  is  a  question  of  proper 
placing,  or  composing,  in  the  space  on  the  paper  upon  which 
it  is  to  be  represented.  In  grouping,  the  first  thought  is  to 
have  the  objects  well  arranged  or  composed  so  as  to  make 
a  pleasing  whole.  Unity  is  the  great  law  of  good  arrange- 
ment or  composition.  Ruskin  defines  composition  as  "the 
help  of  everything  in  the  picture  by  everything  else. 

(3)  Arrangement  of  a  Group.  Learn  the  essentials  of  good 
arrangement  by  placing  objects  together.  Have  for  use  in 
the  lesson  several  pieces  of  pottery  used  in  previous  lessons, 
and  some  vegetables — potatoes,  onions  or  squashes.  Think 
of  the  objects  that  would  be  associated  together  in  prepar- 
ing these  vegetables.  Choose  a  pot,  a  pan  or  a  basket  for 
the  potatoes  or  onions,  and  arrange  them  together  as  they 
might  look  on  the  kitchen  table. 

Place  the  potatoes  with  an  object  by  themselves,  the 
onions  with  another;  then  place  them  beside  the  pan,  but 
not  directly  in  front  of  it,  thereby  concealing  the  whole  base 
of  the  pan. 

Place  one  vegetable  a  little  behind  another.  This  gives 
us  a  variety.  Compare  this  arrangement  with  that  obtained 
by  placing  the  objects  in  a  row,  or  at  random.  If  the  squash 
is  used,  a  larger  object  would  be  most  suitable  to  place  with 
it.  A  jug  placed  beside  the  squash,  or  partly  back  of  it, 
would  suggest  a  cellar  group. 

Try  representing  a  group  arranged  on  boards  between  .the 
aisles,  using  pencil  and  manila  or  white  drawing  paper. 
Sketch  in  light,  blocking-in  lines,  and  be  careful  to  place  the 
object  which  is  nearest  you  in  a  lower  portion  on  the  paper 
than  the  object  farther  away.  Then  compare  the  light  and 
shade  sides  of  the  objects,  and  show  the  shading  on  the 
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vegetables  with  slanting  strokes.     See  illustrations,  including 
Color  Plate  Five. 

Try  grouping  two  pottery  forms  together,  choosing  those 
that  are  varied  in  form  and  have  interesting  color  contrasts. 

For  instance,  a  tall  jar  with 
a  shorter  one;  a  dark  jug 
with  a  light  one ;  a  pitcher 
and  cup  or  bowl  placed 
together ;  a  teapot  with  cup 
and  saucer,  jug,  bowl,  etc. 
Select  objects  of  interest 
aroimd  the  schoolhouse ; 
for  instance,  the  coal  pail, 
some  sticks  of  wood,  fire 
tongs,  poker,  and  the  water 
pail  and  dipper  make  in- 
teresting studies. 

In  a  good  group,  the 
principal  object  is  placed 
near  the  center.  The  sec- 
ondary objects  should  be 
arranged  so  that  their  bases 
will  not  be  in  a  straight 
line,  or  in  a  direct  line  with 
the  base  of  the  principal  ob- 
ject. Arrange  them  so  that 
a  partial  view  of  some  object  is  seen,  and  try  to  have  a  variety 
in  position ;  but  make  the  objects  seem  to  belong  together 
and  to  be  at  rest.  Do  not  leave  too  great  a  space  between 
them.  A  good  group  gives  one  a  feeling  of  repose  and  har- 
mony, and  if  boundary  lines  were  drawn  about  it,  they 
would  form  an  irregular  figure,  usually  a  triangle. 

45.  Second  Week.  Representation  (Continued).  Last 
week  cylindrical  objects  were  used  in  grouping;  try  rectan- 
gular objects  this  week.  Use  the  material  available  in  the 
schoolroom,  such  as  chalk  boxes  and  books.  Various  sizes 
of  books  can  be  used  to  give  variety  to  the  groups. 
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What  can  you  place  with  a  chalk  box  to  make  an  inter- 
esting group  ?  Something  appropriate  would  be  two  or  three 
pieces  of  chalk  and  an  eraser.  Arrange  them  to  make  a 
pleasing  group.  Draw  in  outline  and  complete  in  light  and 
shade.  If  a  group  of  books  is  chosen,  two  or  three  arranged 
carelessly  together  will  afford  an  excellent  problem  in  per- 
spective. 

To  assist  the  children  to  see  the  appearance  of  receding 
edges,  direct  them  to  cut  out  two  right  angles  from  a  piece 
of  cardboard  or  stiff  paper.  By  holding  these  in  front  of 
a  group,  the  amount  of  slant  is  quickly  seen.     The  pupils 


POSES   .IN    OUTLINE 

will  receive  considerable  assistance  in  getting  a  correct  idea 
of  the  foreshortened  faces  of  the  top  of  the  books  by  sticking 
pins  vertically  in  their  faces  near  the  corners,  then  comparing 
the  placing  of  the  distant  corners  and  edges  with  the  height 
of  these  pins. 

Another  method  of  determining  the  foreshortening  is 
to  measure  with  the  ruler  held  upright,  allowing  the  top  of 
the  ruler  to  touch  the  highest  point  in  the  group,  and  the 
thumb  to  slide  down  to  show  the  lowest  point,  then  compare 
that  measurement  with  the  whole  length  of  the  group.  Of 
course,  these  measurements  must  be  made  with  the  same 
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existing  proportions  in  your  study.  For  instance,  if  the 
books  appear  three  inches  high  and  five  inches  long,  then 
these  measurements,  or  those  bearing  the  same  ratio,  must 
be  used  in  the  drawing.  We  may  enlarge  the  drawing,  or 
reduce  it,  by  multiplying  or  dividing  the  original  measure- 
ment by  the  same  number. 

The  dictionary  and  teacher's  bell  will  make  an  interesting 
group,  and  a  dinner  box  with  a  cup  will  make  another.  Other 
groups  of  interest  would  be  a  candlestick  with  books  and  the 
globe  with  books. 

46.  Third  Week.  The  Human  Figure.  In  some  schools 
where  a  thorough  course  in  drawing  in  the  primary  grades 
has  laid  the  foundation  upon  which  to  build,  the  work  in 
object  drawing  might  be  continued,  and  advanced  problems 
like  a  comer  of  the  school  room,  an  open  door,  a  chair  or  the 
teacher's  desk  could  well  be  studied  during  the  remainder 
of  the  month.  See  illustrations.  But  if  the  children  have 
not  had  much  previous  work,  it  will  not  be  well  to  continue 
object  drawing  to  the  exclusion  of  many  interesting  exercises 
which  may  be  included  in  the  spring  work. 

Though  March  is  such  a  variable  month,  before  this 
time  there  will  be  some  signs  of  the  awakening  of  new  life — 
the  return  of  a  few  birds,  the  swelling  buds  and  the  exuberant 
activity  of  the  children,  who  will  be  anxious  to  try  the  spring 
games  of  marbles,  flying  kites,  jumping  rope,  playing  ball, 
and  other  pastimes.  Utilize  these  natural  activities  in  con- 
nection with  a  study  of  the  human  figure.  It  will  be  well 
to  review  the  simple  action  lines,  or  skeleton  figures,  pre- 
liminary to  working  from  the  figure. 

Choose  one  of  the  smaller  boys  to  pose,  and  ask  him  to 
stand  on  a  chair,  or  table,  where  all  can  see  him.  Observe 
the  upright  figure.  Can  you  draw  one  line  to  express  this 
position?  (Answer:  A  vertical  line  )  Compare  this  with  a 
prostrate  figure,  which  may  be  shown  with  a  horizontal  line. 
Now  compare  parts  of  the  figure,  trunk,  limbs  and  head. 
By  measurement  you  will  discover  the  relative  proportion 
of  the  parts  of  the  body,  the  trunk  and  head  forming  the 
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upper   half ,  and  the    lower    limbs    the    lower  half  of   the 
figure. 

Draw  a  small  circle  for  the  head  and  straight  lines  to 
express  the  trunk 
and  limbs,  leaving 
a  small  open  space 
at  the  knees  and 
elbows. 

Ask  a  boy  to  walk 
across  the  floor,  then 
to  run ;  observe  the 
change  in  direction 
of  trunk  and  limbs. 

Try  representing 
the  figure  in  action, 
using  straight  lines. 
After  representing 
the  skeleton  figures, 
showing  walking 
and  running,  illus- 
trate jumping,  pulling  and  pushing  poses,  until  the  pupils 
can  show  quickly,  with  a  few  lines,  the  action  of  the  figure. 
See   the   illustration,  page  ^^s- 

Follow  these  exercises  with  a  study  of  the  figure  in  mass, 
making  a  silhouette  in  ink  or  black  water  color,  which  will 
show  the  shape  of  the  figure.     See  the  illustration. 

Let  the  boy  take  some  position  for  decided  action,  as  the 
position  of  a  boy  with  a  bat,  or  stooping  to  catch  a  ball, 
or  aiming  with  a  gun  (using  a  pointer  for  a  gun).  Form 
a  group  by  having  two  boys  pose  for  playing  leap-frog. 

Use  brush  and  ink  to  show  the  direction  the  trunk  and 
limbs  take,  then  fill  in,  working  from  the  center  to  the  outer 
edge  to  get  the  shape  of  the  figure.  Show  the  position  of 
the  head,  body  and  limbs  in  simple  mass  effect.  See 
the  illustrations, 

47.  Fourth  Week.  Figure  Work  (Continued).  After 
showing  the  figure  in  mass  effect,  try  expressing  the  pose  in 
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pencil  outline,  which  is  a  little  more  difficult,  but  also  more 
explicit. 

Vary  the  work  by  allowing  one  of  the  girls  to  pose;  if 
she  wears  a  hat  and 
coat  and  carries  an 
umbrella  it  will  make 
an  interesting  pose. 
Use  blocking  in  lines 
as  before,  and  place 
the  center  of  the 
figure,  waist  line,  etc. 
Sketch  in  light, 
loose,  tentative  lines 
at  first,  getting  the 
relative  placing  of 
the  parts  before 
making  firm  lines 
for  the  finished 
sketch. 

If  possible,  use 
some  idea  developed 
in  reading  to  sug- 
gest interesting 
poses.  A  Puritan 
figure  can  be  quick- 
ly shown  by  using 
white  paper  cap, 
collar  and  cuffs,  with 
a  white  apron.  If 
the  figure  is  repre- 
sented as  reading, 
we  have  a  very  good 
Priscilla.  Try  to 
show  the  dark  parts 
of  the  dress  by  pen- 
cil painting,  leaving  the  white  parts  the  color  of  the  paper. 

The  children  will  soon  become  interested  in  making  each 
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other's  pictures,  and  often  some  real  talent  in  figure  drawing 
will  be  discovered.     See  the  illustrations. 

In  connection  with  the  study  of  the  figure,  try  to  show 
the  children  some  of  the  great  masters'  work  in  figure  paint- 
ing. Jean  Francois  Millet,  the  French  peasant  painter,  has 
shown  us  how  simply  treated  some  of  the  great  themes  of 
farm  life  may  be.  The  Sower,  The  Peasant,  Grafting  a  Tree, 
The  Shepherdess,  Knitting,  Bringing  Home  the  New  Born  Calf, 
and  others,  make  us  feel  the  simplicity  and  poetry  of  the 
life  around  us. 

Test.  Make  a  drawing  of  a  group  of  objects  found  in  the 
schoolroom  illustrating  both  cylindrical  and  rectangular 
perspective. 

Name  three  essentials  in  good  grouping. 

Make  a  drawing  of  a  child  posing,  illustrating  some  game, 
such  as  playing  ball  or  marbles. 

APRIL 

Come  children,  dance  and  sing 

For  spring  is  here. 
The  crust  of  earth  is  breaking, 
The  flowers  are  all  awaking. 

Come,  dance  and  sing. 

48.  First  Week.  Bird  Study.  To  enumerate  the  joys  of 
life  in  the  spring  is  to  suggest  abundant  material  for  art 
study.  The  return  of  the  birds,  the  new  growth  of  the  buds, 
the  first  flowers,  the  spring  landscape,  the  animal  life,  spring 
gardening,  are  all  fruitful  sources  for  observation  and 
expression. 

Have  ^''ou  kept  a  record  of  the  return  of  the  birds  this 
past  month?  (See  Volume  Five,  page  31.)  Have  you  seen  the 
robin,  the  blue  jay,  the  blue  bird  and  the  flicker?  Do  you 
have  the  bird  pictures  in  the  schoolroom?  Outline  bird 
studies  for  children  to  color,  published  by  the  Davis  Press, 
Worcester,  Mass.,  are  helpful. 

From  bird  pictures  and  observations  from  nature,  try 
painting  or  drawing  pictures  of  the  birds  named  above.  The 
color  adds  great  interest,  and  if  water  color  is  used,  paint 
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the  body  of  the  bird  egg-shaped,  then  add  the  head,  tail 
and  wings.  If  a  written  record  of  observations  is  kept,  a 
cover  for  the  bird  booklet  would  be  a  good  problem.     Try 


COVER    FOR    BIRD    BOOK 

using  the  bird  motif  in  a  decorative  way  for  the  booklet 
cover,  making  a  symmetrical  unit  instead  of  a  mere  picture 
of  a  bird.     See  the  illustration. 

49.  Second  Week.  Animal  Studies,  Besides  the  birds, 
the  rabbit  and  chickens  make  interesting  studies  at  this 
time.  Ask  the  children  to  bring  some  of  their  pets  to  school, 
and  after  a  few  lessons  from  the  animals  indoors,  encourage 
the  children  to  sketch  from  the  animals  at  home. 
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(i)  The  Rabbit.  The  rabbit  makes  one  of  the  best  sub- 
jects in  animal  study,  because  it  is  so  gentle.  It  may  be 
brought  to  school  in  a  basket  and  placed  on  the  table  for 
study  during  the  lesson  period;  or,  better  still,  have  a  box 
in  which  it  may  be  kept  and  allowed  to  remain  several  days. 
The  easiest  way  to  express  the  animal  form  is  by  the  use  of 

ink  and  brush.  Make  a 
silhouette  to  show  the  shape 
of  the  body,  head  and  other 
prominent  parts.  Second, 
try  sketching  in  outline  with 
a  pencil.  Third,  show  spot- 
ting by  pencil  painting. 

The  proportion  of  the 
body,  and  the  relative  size 
of  the  head  to  the  body,  should  be  carefully  studied,  and 
blocking-in  lines  should  be  used  to  express  these  propor- 
tions. 

The  rabbit  makes  an  excellent  subject  for  a  lesson  in 
clay  modeling.  Soften  the  clay  by  soaking  in  water,  then 
placing  it  in  a  cloth  bag,  and  working  it  to  the  consistency 
of  putty.  First,  make  a  ball-shaped  body,  then  the  head 
and  ears,  and  press  them  into  position.  Shape  all  the  parts 
from  the  one  piece  of  clay,  instead  of  making  the  details  in 
separate  pieces  and  putting  them  on.  Allow  the  clay  models 
to  be  dried,  and  then,  when  desired,  they  may  be  soaked  up 
again  for  another  lesson  in  clay  modeling. 

(2)  The  Chicken.  A  rooster  or  a  pet  hen  makes  a  fine 
subject  for  a  lesson.  It  may  be  wise  to  have  the  bird  in  a 
cage,  unless  it  is  very  tame.  Use  the  same  process  as 
outlined  before.  Make  a  mass  painting  first  with  brush 
and  ink,  getting  a  silhouette;  then  try  with  pencils  or 
crayon. 

50.  Third  Week.  Animal  Study  (Continued).  Ask  the 
children  to  bring  other  pets  to  school — a  gentle  dog  or  cat; 
in  the  country  even  a  lamb  might  be  attempted.  If  the 
animal  moves  frequently,  try  making  snap  shots,  as  it  were. 
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working  from  memory. 
Silhouette  work  and 
outline  drawing  in  pen- 
cil will  be  the  best 
methods  to  employ. 

51.   Fourth      Week, 
(a)   Easter    Decora- 
tions.      Choose  some- 
thing  appropriate  for 
an    Easter    sentiment, 
and    plan    to  print   it 
carefully.  In  the  upper 
grades  an  appropriate 
decoration      can      be 
added,    using    a   con- 
ventionalized     flower. 
The  Easter  lily,  crocus, 
spring  anemone  or  the 
daffodil  will    be  most 
suitable.     Print  a  sim- 
ple, straight-line  alpha- 
bet on  the  board,  and 
after  the  children  have 
chosen  their  text,   let 
them  plan  with  rulers 
the  space  for  the  letters. 
They  should  place  lines 
at  the  top  and  bottom 
of  each  row  of  letters, 
divide  the  long  space 
into    small   spaces  for 
each  letter,  then  place 
each  letter  in  its  space, 
leaving  a  small  space 
between     the     letters 
and  longer  spaces  be- 
tween the  words. 
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Here  are  some  ap- 
propriate texts: 

May  Joy  be  Yours, 
This  Easter-tide. 

O  the  glory  of  the  spring- 
time 

Making  all  things  bright 
and  new! 

O    the    rosy   eve's    sur- 
render 

To    the    Easter    moon- 
light tender. 

— Havergal. 

Within,  above,   and   all 

around 
The  chimes  of  deep  ca- 
thedral bells 
An    early    herald     peal 

that  tells 
A    glorious    Easter-tide 
begun. 

— Havergal. 

In  planning  a  dec- 
oration for  the  senti- 
ment, plan  a  border 
space,  dividing  it  also 
into  spaces.  With 
paper  and  scissors, 
make  a  little  flower 
shape  that  will  fill  the 
small  space.  Place 
this  pattern  in  each 
square  space  into 
which  the  border  is 
divided,  and  trace 
around  it.  Paint  the 
border  in  appropriate 
color,  to  suggest 
spring ;     green     and 
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white,  purple  and  green,  or  pink  and  green  are  suitable 
colors.  Outline  the  design  in  black,  using  a  fine  brush  and 
ink  or  black  water  color.     See  Color  Plate  Six. 

This  week's  work  may  be  taken  at  the  time  most  sug- 
gestive of  the  Easter  day.  More  elaborate  designs  for  Easter 
thought  may  be  worked  out  if  the  children  have  had  some 
previous  work  in  designing.  If  preferred,  an  appropriate 
text  simply  bearing  on  spring  may  be  chosen  instead  of  the 
special  Easter  thought. 

(b)  Memory  Drawings.  Memory  drawing  should  be 
encouraged  frequently  in  other  lines  of  work,  instead  of 
always  depending  on  the  object;  then  the  mind  would  be 
accustomed  to  retaining  the  image,  and  greater  working 
power  would  be  the  result. 

Test.  Make  a  drawing  from  two  tree  branches  having 
buds.  Use  a  pencil.  Make  a  cover  for  a  nature  booklet. 
Print  the  words,  "  Nature  Booklet,"  and  make  a  border, 
using  bird  or  flower  motif.     (Use  ink  or  black  water  color.) 

MAY 

Robins  in  the  tree  top. 

Blossoms  in  the  grass, 

Green  things  a-growing 

Everywhere  you  pass. 

Sudden  little  breezes, 

Showers  of  silver  dew. 

Black  bough  and  bent  twig 

Budding  out  anew. 

Pine  tree  and  willow  tree 

Tinged  elm  and  larch, 

Don't  you  think  that  May-time's 

Pleasanter  than  March? 

— Thomas  Bailey  Aldrich. 

52.  First  Week.  Spring  Flowers.  Do  you  know  the 
spring  flowers  as  they  appear?  The  trailing  arbutus  in  the 
northern  woods,  the  pussy  willows,  now  to  catkins  grown,  the 
hepatica,  the  anemone,  the  spring  beauty,  the  wake-robin, 
Jack-in-the-pulpit,  dogwood  blossoms,  violets  and  buttercups 
in  the  woods  and  fields,  and  in  our  gardens  the  tulips,  iris  and 
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firebush  all  make  delightful  studies.     Besides  the  birds,  buds 
and  trees,  the  brooks  are  teeming  with  wonderful  lessons  of 
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life.  The  water  bugs,  fishes,  frogs  and  frog's  eggs  and  tadpoles 
and  a  stray  tortoise  can  be  collected  to  make  a  school 
aquarium.  All  of  this  material  will  serve  in  its  turn  not  alone 
as  interesting  ma- 
terial for  nature 
study  but  for  art 
subjects,  as  well. 

Choose  the 
large,  single  flow- 
ers, like  dogwood 
blossoms,  tulips, 
Jack  -  in  -  the-pul- 
pit  and  magnolia, 
rather  than  the 
small,  intricate 
flowers,  like  the 
violet,  the  ane- 
mone and  the 
hepatica. 

Fasten  the 
study  chosen  to  a 
cardboard  easel, 
and  place  this  on 
boards  between 
the  front  desks. 
Study  the  plan 
of  growth,  the 
arrangement  of 
leaves,  whether 
alternate  or  op- 
posite, the  posi- 
tion of  the  flower, 
whether  at  the  end  of  the  stem  or  in  the  axil  of  the  leaf. 
Observe  carefully  the  amount  of  foreshortening  in  the  flower 
and  leaf,  and  show  by  light,  blocking-in  lines  the  direction  of 
the  stem  and  the  position  of  the  various  parts.  Represent 
the  color  effect  by  pencil  painting.     See  the  illustration, 
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63.  Second  Week.  Flowers  or  Tree  Buds  in  Color. 
The  same  flowers  used  last  week  may  be  chosen,  or  others 
may  be  selected.  Use  water  colors  and  manila  paper,  if 
flowers  are  chosen,  and  colored  crayons,  if  tree  buds  are 
studied. 

Study  the  color  and  form  of  the  subject,   and  practice 

mixing  colors  to  match 
the  flowers  and  leaves, 
if  water  color  is  the  me- 
dium. Have  the  pupils 
practice  on  paper,  to  gain 
freedom  in  handling  the 
brush  and  color.  Express 
slender  stems  by  holding 
the  brush  upright.  Press 
on  the  brush  to  obtain 
breadth  of  stroke  for  the 
leaves.  "Work  in  mass 
effect ;  do  not  outline  the 
flower  and  leaves  and 
then  fill  in,  but  work  from 
the  center  out.  Com- 
mence with  the  part  of 
the  study,  flowers  or 
leaves  that  you  find  at 
the  top,  and  work  down 
to  the  bottom,  express- 
ing leaves  and  stems  as 
you  come  to  them.  See 
Color  Plates  Seven  and 
Eight. 

Try  several  flower 
studies  in  this  way,  or 
vary  the  week's  work  by 
using  tree  buds  expressed 
in  water  color  or  colored  crayon.  The  waxy  horse  chestnut, 
the  popular  catkins  and  others  may  be  used  as  soon  as  they 
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appear.      Let  these  lessons  be  given  when  the  nature  material 
is  in  season. 
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64.  Third  Week.     Spring  Booklet.     The  last  two  weeks 
can  be  very  profitably  devoted  to  written  exercises  pertaining 
to  spring.     The  na- 
ture walks  and  talks 
will  make  very  prof- 
itable material  for 
subject  matter  for 
writing  lessons,  and 
the    art   work  will 
illustrate  these  very 
acceptably.  Plan  to 
make   a    cover  for 
the  booklet  of  exer- 
cises, and  use  some 
appropriate  nature 
unit,   either    insect 
or  flower,    for    the 
design.    If  the  flow- 
ers are  used,  select 
one   which   is  sim- 
ple, like  the  marsh 
marigold, trillium  or 
Jack-in-the-pulpit. 
Analyze         the 
flower    to    see  the 
underlying  plan  and 
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the  number  and  shape  of  the  petals.  Draw  the  top  and  side 
view  of  the  flower  in  outline.  The  top  view  will  give  a  radial 
arrangement,  called  a  rosette,  while  the  side  view  gives  a  bi- 
symmetric  unit,  based  on  a  center  line. 

Plan  the  units  to  make  a  border  or  a  surface  pattern, 
leaving  space  for  the  printing  of  the  name  and  date.     After 
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the  outline  of  the  design  is  drawn,  paint  the  same  in  water 
colors  or  ink,  or  use  colored  crayons.     See  the  illustration. 

Plan  the  printing  carefully,  drawing  lines  with  the  ruler 
at  the  top  and  bottom  of  the  letters,  and  then  spacing  off 
the  letters,  making  them  with  straight  lines.  Paint  with 
ink,  or  water  color  which  will  harmonize  with  the  design. 
The  paper  used  in  this  exercise  may  be  manila,  but  the  colored 
papers,  or  bogus  paper,  are  to  be  preferred.  Fasten  the 
papers  in  the  cover  with  a  cord. 

55.  Fourth  "Week.  Spring  Landscapes.  To  aid  the 
children  in  choosing  good  subjects  for  landscape  study,  draw 
a  long  stretch  of  horizon,  including  several  trees,  perhaps  a 
house  or  two,  on  the  blackboard,  and  show  the  children  how 
to  use  a  finder  by  folding  or  cutting  two  right  angles  of 
paper  and  holding  them  to  make  a  little  frame,  through 
which  they  may  choose   a  small  section  of  the  landscape 
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drawn.  See  illustration,  page  345.  Draw  the  part  selected  on 
manila  paper,  and  show  by  pencil  painting  the  color  of  the 
trees  and  the  ground.  Fol- 
low this  lesson  in  copying 
from  the  blackboard  by  a 
sketch  from  out  of  doors, 
either  window  observations 
or  a  memory  sketch. 

The  Bartholomew  and  the 
Woodbury  Pencil  Sketches 
from  Nature  make  very  help- 
ful studies  for  the  children 
to  copy  at  this  time.  They 
are  inexpensive  (25  cents 
per  set  of  six),  and  can  be 
obtained  of  the  Prang  Edu- 
cational Company,  Chicago. 

Test,  (a)    Draw  in  out- 
line a  spring  plant — a  tulip 
or  other  large   flower,      (b)  Make  a  painting  from  a  flower 
study,  using  water  colors  or  ink. 


JUNE 

Look  without! 

Behold  the  beauty  of  the  day;  the  shout 
Of  color  to  glad  color,  rocks  and  trees 
And  sun  and  sea,  and  wind  and  skyl 

All  these 
Are  God's  expression,  art  work  of  his  hand 
Which  men  must  love,  ere  they  can  understand. 

• — Richard  Hovey. 

66.  First  Week.  Spring  Landscapes  (Continued).  The 
children  have  attempted  to  represent  the  landscape  in  pencil 
painting  during  the  last  week.  Let  them  try  this  week  to 
express  the  beauty  of  color  in  sky  and  tree  and  ground — 
possibly  a  stream,  or  pond,  which  will  reflect  the  glory  of 
the  sky. 
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Paint  in  the  color  of  the  sky,  after  putting  a  water  wash 
over  the  paper,  and  then  paint  the  green  for  meadow  or  lawn. 
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After  practicing  the  shape  of  the  trees  on  a  dry  piece  of  paper, 
paint  the  trees  in  mass  to  suggest  the  particular  trees  they 
may  be  studying.     Possibly  the  peach  or  apple  trees  in  bloom 
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are  chosen;  if  so,  paint  the  delicate  pink  blossoms  first 
and  then  add  the  green. 

The  teacher  may  again  sketch  a  long  stretch  of  horizon 
on  the  board,  showing  perhaps  the  elements  spoken  of  in 
the  poem,  "the  sky  and  sea"  and  "rocks  and  trees;"  let 
the  children  choose  a  composition  from  it  with  their  finders, 
and  then  draw  the  principal  forms  very  lightly  before  paint- 
ing.    See  the  illustration  below. 

Try  several  simple  color  impressions  representing  different 
times  of  day  by  different  color  schemes  in  sky  and  water.  A 
sunset,  an  afternoon  or  a  morning  scene  may  be  represented. 

57.  Second  Week.  Decorative  Landscape.  When  the 
landscape  is  used  to  decorate  a  book  cover  or  magazine, 
it  is  rendered  in  a  purely  decorative  way,  which  means  that 
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the  various  elements  are  drawn  carefully  and  the  color  is 
applied  in  a  flat  wash.  Use  either  black  and  white  and  gray, 
or  color,  using  tones  of  one  color,  like  light  and  dark  green, 
or  blue,  or  a  combination  of  a  few  colors,  always  mixing 
the  colors  to  produce  a  gray. 

Draw  the  landscape  composition  carefiilly,  using  a  motif 
from  the  blackboard  sketch  previously  made.  After  the 
drawing  is  made,  decide  which  parts  of  the  landscape  should  be 
light  and  which  dark.  With  a  little  ink  or  black  water  color 
mixed  with  water,  apply  the  tone  for  the  sky,  then  a  darker 
color  for  the  ground,  and  a  very  dark  color  for  the  trees,  using 
more  ink  or  water  color  where  the  darkest  color  is  desired. 
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Try  this  lesson  first  with  black  and  gray,  then  with  tones 
of  one  color,  as  green  or  blue,  using  light  and  dark  tones,  as 
in  the  previous  study. 

58.  Third  Week.  Application  of  Decorative  Land- 
scape.   A  portfolio  or  envelope  in  which  the  term's  drawings 
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may  be  kept  will  make  a  fitting  problem  to  close  the  year's 
work. 

The  pattern  for  the  envelope  was  given  in  September  work 
(see  page  277,  Section  21).  If  the  portfolio  is  desired,  the 
following  materials  are  necessary :  Two  pieces  of  cardboard 
12  X  14  inches;  a  piece  of  toweling  16  x  28  inches,  or  bogus 
paper,  for  covering.  The  paste  may  be  either  library  or 
flour   paste. 
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Paste  a  strip  of  paper  or  cloth  between  the  two  pieces  of 
cardboard,  to  form  the  back  of  the  portfoHo,  allowing  a 
space  of  an  inch  between  them.  Cloth  is  better  than  paper, 
because  it  makes  a  stouter  back.  Any  cotton  cloth  will  be 
satisfactory.  Cut  the  covering  (bogus  paper  or  toweling) 
large  enough  to  cover  the  two  halves  of  the  portfolio,  and 
leave  an  inch  to  spare  all  aroimd,  to  fold  over  as  a  lap.     The 


FARM  AND  HOME 


DESIGN    FOR    BOOK    COVER 


covering  may  be  pasted  down  fiat  on  the  boards,  or  it  may 
be  creased  and  the  lap  only  pasted  down. 

The  lining  paper  should  cover  the  inside  up  to  within  a 
half  inch  of  the  edge,  and  should  be  pasted  all  over  to  insure 
its  being  fiat.  Manila  paper  will  serve  very  well  for  a  lining. 
An  extra  strip  should  be  pasted  down  the  back  before  the 
lining  is  pasted  on  the  inside  of  the  covers. 
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Decorate  the  portfolio  with  the  decorative  landscape 
previously  drawn.  Paint  it  in  black  or  tones  of  one  color. 
If  the  toweling  has  been  used  for  the  cover,  use  a  little  paste 
with  the  colors  to  prevent  them  from  spreading. 

The  word  Drawings  or  Portfolio  might  be  added  to  the 
decoration.     Great    care    should    be    used   in    planning    the 

letters,  drawing  a 
line  at  the  top  and 
bottom,  and  spacing 
the  letters  equally. 
Use  plain  block  let- 
ters. 

Instead  of  a  dec- 
orative landscape, 
a  conventionalized 
flower  in  a  border 
might  be  used  across 
the  front  cover  of 
the  portfolio. 
Choose  some  simple 
flower  form,  like  the 
tulip  or  petunia 
(see  the  illustration),  and  draw  the  outline  of  form  and  cut 
a  paper  pattern  of  this  unit,  which  may  be  traced  around 
to  make  a  design  on  the  cover.     Plan  the  space  to  be  deco- 
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rated.     Commence  in  the  center  to  place  the  pattern,  and  use 
as  many  units  as  the  space  will  permit. 

59.  Optional    Problems.      The  whole  month  of    June  may 
be  used  in  making  and  decorating  something  useful  for  the 
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home.  Pillow  covers  or  curtains  may  be  stenciled,  using  a 
conventionalized  flower  motif  in  a  design.  After  the  flower 
has  been  chosen  and  studied  carefully,  have  the  pupils  make 
a  careful  drawing,  or  painting,  as  the  flower  studied  may 
suggest.  They  should  take  one  flower  and  make  a  careful 
drawing  of  the  top,  or  front  view,  leaving  an  open  center 
and  the  petals  separated  to  suggest  a  stenciled  design,  as  the 
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magnolia  design  in  the  border  herewith  reproduced  suggests. 
Such  a  border  would  make  a  very  appropriate  design  to  use 
as  a  stencil  on  curtains  or  a  pillow. 

Let  the  final  work  of  the  year  be  a  problem  which  in- 
cludes the  application  of  art  to  something  both  useful  and 
beautiful  for  the  home.  In  this  way  fine  art  will  become 
useful  art,  and  the  useful  arts  become  fine  arts. 

Test.  Make  a  design  suitable  for  a  curtain,  using  some 
flower  motif.     Paint  the  design  in  two  colors  or  in  ink. 

Of  what  value  is  art  training  in  the  home  and  in  the  school  ? 

PICTURE    STUDY 

60.  Selection  of  Pictures.  The  use  of  pictures  to  illumine 
all  the  work  of  the  schoolroom  needs  no  discussion  at  this 
period  of  educational  advancement  to  prove  its  value.  It 
is  often  only  the  question  of  what  pictures  are  available  to 
illustrate  the  reading,  geography,  history,  nature  and  art 
study,  and  where  they  may  be  obtained,  that  the  enterprising 
teacher  is  asking. 
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A  request  for  a  catalogue  from  any  of  the  following  houses 
will  give  the  teacher  much  valuable  information:  Perry 
Pictures  Co.,  Tremont  Temple,  Boston,  Mass. ;  Cosmos  Pictures 
Co.,  296  Broadway,  New  York;  George  P.  Brown  &  Co., 
38  Lovett  St.,  Beverly,  Mass.  Pictures  appropriate  for  use 
in  teaching  history  and  geography  are  completely  listed  under 
the  heading  of  the  names  of  the  different  countries  in  each 
of  these  catalogues,   so  that  a  list  here  is  unnecessary. 

Besides  the  pictures  used  merely  to  illustrate  other  subjects, 
there  should  be  added  the  study  of  some  of  the  great  master- 
pieces in  painting  and  sculpture,  and  the  inexpensive  repro- 
ductions of  these  famous  works  of  art  are  the  best  means 
afforded  to  become  acquainted  with  them.  If  one  or  two  new 
pictures  were  presented  to  the  children  every  month,  they 
would  know  a  representative  collection  at  the  end  of  the 
eighth  year. 

The  following  list  has  been  chosen  from  the  penny  pic- 
tures, and  grouped  as  in  the  catalogues,  under  the  head  of 
the  different  countries,  so  that  they  may  be  easily  found  by 
consulting  the  catalogues.  The  classification  is  not  made 
according  to  grades,  as  the  teacher  often  finds  pupils  in  upper 
grammar  grades  who  are  unacquainted  with  the  most  com- 
monly known  works  of  art. 

The  teacher  will  choose  those  pictures  she  thinks  will  be 
most  interesting  to  her  pupils.  The  pictures  of  animals, 
country  life  and  activities,  figures,  landscapes  and  historical 
subjects  are,  in  the  order  enumerated,  interesting  to  children. 
Some  of  the  pictures  will  be  found  especially  helpful  to  use 
in  connection  with  the  lessons  in  landscape  and  figure  work; 
notable  among  these  are  the  Corot  pictures  in  the  former, 
and  Millet  pictures  in  the  latter  case.  Some  of  the  pictures, 
especially  those  of  Madonnas,  are  most  appropriate  for  study 
at  the  Christmas  season.  Others  will  be  helpful  to  the  work 
in  history.  This  is  particularly  true  of  some  of  the  works 
of  Italian  artists, 

61.  Method  of  Study.  (i)  Allow  the  children  to  enjoy 
the  pictures  without   much  discussion    on    the   part   of   the 
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teacher,  then  by  a  few  questions   lead   them  more  ftilly  to 
appreciate  the  message  the  artist  intended  to  convey. 

(2)  Learn  something  of  the  life  of  the  artist  and  the 
century  in  which  he  worked. 

(3)  If  the  picture  is  a  landscape,  study  it  to  get  the  char- 
acter of  the  coimtry,  time  of  the  year,  mood  of  the  day, 
or  characteristics  of  the  trees  or  sky  or  groimd  which  the 
artist  wished  to  reveal.  Can  you  tell  the  time  of  day  by  the 
color  contrasts,  that  is,  by  the  effects  of  dark  and  light, 
or  the  length  of  the  shadows? 

(4)  If  the  subject  is  a  figure,  study  to  see  the  message 
or  story  it  contains.  Does  it  tell  of  work  or  play,  or  is  it  a 
portrait  which  expresses  well  the  individual  characteristics 
of  the  sitter? 

(5)  Do  not  fail  to  speak  of  the  beauty  or  strength  of 
line  in  the  figures,  the  placing  of  the  figures  in  the  landscape 
setting,  the  simplicity  of  environment,  the  naturalness  of 
pose,  and  the  national  characteristics  in  dress  and  feature. 

62.  Helps.  For  helps  along  the  line  of  picture  study, 
try  to  obtain  copies  of  the  works  of  Estelle  Hurll,  who  has 
written  interestingly  on  many  of  the  great  artists;  also 
Mrs.  Wilson's  Picture  Study.  If  possible,  obtain  back 
numbers  of  the  Perry  Magazine.  How  to  Enjoy  Pictures 
by  Mabel  Emery,  and  any  of  Russell  Sturgis'  books  on  art 
topics  are  very  valuable. 

63.  Lists  for  Reference,  (a)  American  Artists.  Stuart,  por- 
traits of  George  Washington  and  Martha  Washington;  Boughton, 
Pilgrims  Going  to  Church,  John  Alden  and  Priscilla;  Blashfield,  Christ- 
mas Chimes;  Abbott  Thayer,  Caritas  (Charity);  Sargent,  Frieze  in 
Boston  Library. 

(b)  English  Artists.  Turner,  The  Fighting  Temeraire,  Venice, 
Wreck  of  the  Minotatir;  Millais,  The  Princess  in  the  Tower;  Bume- 
Jones,  The  Golden  Stair;  George  P.  Watts,  Sir  Galahad;  Rossetti, 
Dante's  Dream,  The  Blessed  Damosel;  Landseer,  Highland  Shepherd' s 
Chief  Mourner,  Dignity  and  Impudence,  Member  of  the  Humane  Society, 
The  Deer  Pass,  The  Connoisseur. 

(c)  French  Artists.  Rosa  Bonheur,  The  Horse  Fair,  Coming 
from  the  Fair,  Ploughing,  Cattle  in  Brittany,  Landais  Peasants,  Scotch 
Cattle;  Troyon,  Return  to  the  Farm,  Oxen  Going  to  Work,  Landscape 
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with  Sheep;  Millet,  The  Sower,  The  Gleaners,  The  Angelus,  Going  to 
Work,  Sheep  Shearing,  Potato  Planting,  Shepherdess  Knitting;  Julien 
Dupre,  Haymakers'  Rest,  Pitching  Hay,  Before  the  Storm;  Corot,  Dance 
of  the  Nymphs,  Lake  Albano,  The  Lake,  Landscape  with  Willows. 

(d)  Dutch  Artists.  Rembrandt,  The  Night  Watch,  The  Ana- 
tomical Lesson,  Rembrandt's  Mother,  Saskia  (his  wife);  Mauve,  Shep- 
herd and  His  Flock,   The  Returning  Sheep. 

(e)  Flemish  Artists.  Van  Dyck,  Children  of  Charles  I;  Rubens. 
Portrait  of  Himself,  Descent  from  the  Cross:  Alma-Tadema,  Reading 
from  Homer. 

(f)  German  Artists.  Schreyer,  Arabs  on  the  March,  Arabian 
Outposts,  A  Halt  in  the  Oasis;  Hofmann,  Christ  in  the  Temple,  Christ 
and  the  Rich  Young  Man,  St.  Cecelia;  Holbein,  Madonrui  of  the  Burgo- 
master Meyer,  Martin  Luther,  Luther's  Wife;  Durer,  Portrait  of  Him- 
self, Adoration  of  the  Magi. 

(g)  Italian  Artists.  Michelangelo,  David,  Moses,  The  Fates; 
Raphael,  Sistine  Madonna,  Transfiguration;  Botticelli,  Allegory  of 
Spring;  Leonardo  da  Vinci,  Mona  Lisa,  The  Last  Supper. 

(h)  Spanish  Artists.  Velasquez,  Portrait  of  Himself,  Portrait 
of  Philip  IV;  Murillo,  The  Madonna  and  Child,  Immaculate  Concep- 
tion, The  Melon  Eaters. 

(j)  Greek  Sculpture.  The  Parthenon;  Venus  de  Milo;  Hermes, 
by  Praxiteles;  The  Fates  (from  the  Parthenon);  Victory  of  Samo- 
thrace;  The  Wrestlers. 
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